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METHODS AND TRANSDERMAL COMPOSITIONS FOR PAIN RELIEF 

Field Of The Invention 
The present invention is directed to methods and compositions for transdermal 
5 administration. In particular, the present invention is directed to methods and 

compositions for the transdermal administration of an amine containing compound 
having biphasic solubility and/or an agent which enhances the activity of the amine 
containing compound having biphasic solubility, e.g., a muscle relaxant, to relieve pain. 

10 Background Of The Invention 

It is believed that damage to somatic sensory nerves causes a somatic sensory 
loss. Such damage can be caused by a variety of means including trauma, diseases such 
as diabetes, herpes zoster and late-stage cancer, chemotherapy, or by a chemical injury. 
It is believed that neural pain circuits rewire themselves, both anatomically and 

15 biochemically, after nerve injury. In many patients suffering from damage to somatic 
sensory nerves, negative symptoms such as numbness are joined by positive sensations, 
involving a sort of false sensation of pain. The experience can range from mild 
dysesthesia to excruciating pain, rendering some patients unable to work, walk or do 
other daily activities. 

20 In the past, patients were generally treated by administration of analgesics to 

relieve pain. A vast majority of such patients receive doses of these agents orally. 
Unfortunately, in some situations, oral administration of such agents has been associated 
with a variety of side effects, such as liver damage, kidney damage, gastrointestinal side 
effects, addiction, sedation, and/or weight gain which cannot be tolerated well by the 

25 patient. In other cases, malabsorption of oral preparations have resulted in 

subtherapeutic plasma levels. In other cases, the agents have relatively short plasma 
half-lives, necessitating inconveniently frequent dosing. In general, oral delivery 
involves a time delay as the analgesic is absorbed via the digestive system before 
entering the bloodstream. A number of agents which have traditionally been 

30 administered orally or by injection have been inappropriate or suboptimal for some 
patients when so-administered. There are a number of medications which, in at least 
some patients, are not tolerated well when orally administered (e.g. which cause 
undesirable gastrointestinal or other side effects) and/or which provide undesirably high 
or low concentrations or delayed concentrations in a target tissue. In some cases, 

35 dosages which are appropriate for oral administration, upon being distributed more or 
less uniformly throughout the body, are undesirably low in a particular area, e.g., tissue, 
to achieve desired results. Oral or injection administration may result in too slow or too 
rapid increase in blood plasma levels, e.g., may involve an undesirably long time delay 
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i as the analgesic is absorbed by the digestive system before entering the bloodstream, or 

may result in a "spike" in blood plasma levels followed by an undesirably low level, 
where a more constant level would be preferable. Some analgesics are particularly 
prone to cause or contribute to kidney or liver damage when administered orally. 

w 5 Although other forms of delivery of pharmaceuticals agents are known, each has 

its drawbacks. Parenteral (i.e., intravenously or intramuscularly injected) administration 
is inconvenient and expensive, and is rarely used outside the hospital. Inhalation is 
believed to be not feasible with many analgesic agents currently in use. 
Therefore, there is a need for an analgesic delivery system which provides effective and 
1 0 acceptable levels, while preferably avoiding or reducing undesired effects such as liver 
damage or gastrointestinal side effects. 

Summary Of The Invention 

20 The present invention provides a transdermal composition for the treatment of 

1 5 pain in a subject, particularly a human subject. The transdermal composition for the 
treatment of pain in a subject includes an amine containing compound having biphasic 
solubility in an amount effective to treat pain in a subject and a pharmaceutically 
25 acceptable carrier suitable for transdermal delivery of the amine containing compound, 

e.g., a lecithin organogel carrier. In a preferred embodiment, the transdermal 
20 composition further includes an agent which enhances the activity of the amine 
containing compound having biphasic solubility, e.g., a muscle relaxant, such as 
30 guaifenesin, chlorzoxazone, dantrolene sodium, metaxalone, carisoprodol, and 

combinations thereof. Preferably, the agent which enhances the activity of the amine 
containing compound having biphasic solubility, e.g., the muscle relaxant, also has a 

^~ 25 biphasic solubility. 

35 3n one embodiment of the present invention, the amine containing compound 

having biphasic solubility is an antidepressant compound, such as a tricyclic 
antidepressant compound, e.g., doxepin or trimipramine. 

In another embodiment of the present invention, the amine containing compound 
40 30 having biphasic solubility is a sodium channel blocker, an anti-epileptic compound, or 

an anti-convulsant compound. 

Another embodiment of the invention features a transdermal composition which 
includes an amine-containing compound as described herein and an anti-inflammatory 
4$ compound, such as a nonsteroidal ami -inflammatory compound, e.g., celecoxib, 

35 etodolac, mefanamic acid, nabumetone, salsalate, naproxen, vioxx*, and combinations 
thereof. Such a composition can further include an agent which enhances the activity of 
the amine containing compound, e.g., a muscle relaxant such as guaifenesin. 
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i In another aspect, the invention features a transdermal composition for the 

treatment of pain in a subject including an amine containing compound having biphasic 
solubility in an amount effective to treat pain in a subject; a muscle relaxant in an 
amount effective to enhance the activity of the amine containing compound having 
5 biphasic solubility; and a pharmaceutically acceptable carrier suitable for transdermal 
delivery of the amine containing compound having biphasic solubility and the muscle 
relaxant. 

In yet another aspect, the invention features a transdermal composition for the 
treatment of pain in a subject including doxepin in an amount effective to treat pain in a 
' 1 0 subject; guaifenesin in an amount effective to enhance the activity of doxepin; and a 

pharmaceutical^ acceptable carrier suitable for transdermal delivery of the doxepin and 
the guaifenesin. 

Other aspects of the invention feature methods for treating pain in a subject in 
20 which the subject is contacted with a transdermal composition including an amine 

15 containing compound having biphasic solubility in an amount effective to treat pain in 
the subject; and a pharmaceutically acceptable carrier suitable for transdermal delivery 
of the amine containing compound to thereby treat pain in the subject. In a preferred 
25 embodiment, the transdermal composition is applied to the skin of the subject. 

Another aspect of the invention features a method for selecting a compound 
20 suitable for treating pain in a subject. The method includes transdermal^ administering 
an amine containing compound having biphasic solubility to a subject; and determining 
30 whether pain is treated in the subject to thereby select a compound suitable for treating 

pain in a subject. In a preferred embodiment, the method can further include modeling 
the compound using a computer equipped with a three-dimensional chemical structure 
25 modeling program; and determining whether the three-dimensional chemical structure of 
35 the compound possesses sufficient characteristics to be useful as a sodium channel 

blocker, thereby selecting a compound suitable for treating pain in a subject. 

In another aspect, the invention features a transdermal composition suitable for 
transdermal delivery, which includes a therapeutically effective amount of a 
40 30 pharmaceutical compound (e.g., a serotonin specific reuptake inhibitor, a mood 

stabilizing compound, a dopamine compound, a compound suitable for treating attention 
deficit hyperactivity disorder, a compound suitable for treating hypertension and 
akathisia, an analgesic compound, or a compound used in the treatment of impotence) 
45 and a pharmaceutically acceptable carrier suitable for transdermal delivery of the 

35 pharmaceutical compound, e.g., a lecithin organogel carrier. 

In yet another aspect, the invention features a transdermal composition for 
treatment of pain in a subject which includes a compound capable of blocking afferent 
50 neuron transmission in an amount effective to block afferent neuron transmission in a 
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5 subject; and a pharmaceuticaliy acceptable cahrier suitable for transdermal delivery of 

the compound 

Other features and advantages of the invention will be apparent from the 
10 5 following detailed description and claims. 

Brief Description Of The Drawings 
Figure J is an evaluation form used in evaluating an embodiment of the present 
15 invention. 

10 Figure 2 is a table depicting the results from clinical experiments using 

compositions of the invention. 

20 Detailed Description Of The In vention 

The present invention provides a transdermal composition suitable for treatment 
15 of pain in a subject. The transdermal composition includes an amine containing 

compound having biphasic solubility in an amount effective to treat pain in a subject; 
25 and a pharmaceulically acceptable carrier suitable for transdermal delivery of the amine 

containing compound having biphasic solubility. 

As used herein, the term "subject** includes a mammal, such as a human, a horse, 
20 a pig, a cow, a mouse, a rat, a rabbit, or a goat. In preferred embodiment, the subject is a 
30 human. 

As used herein, the term "pain** is art recognized and includes a bodily sensation 
elicited by noxious chemical, mechanical, or thermal stimuli, in a subject, e.g., a 
mammal such as a human. The term "pain" includes chronic pain, such as lower back 
35 25 pain; pain due to arthritis, e.g., osteoarthritis; joint pain, e.g., knee pain or carpal tunnel 

syndrome; myofascial pain, and neuropathic pain. The term "pain" further includes 
acute pain, such as pain associated with muscle strains and sprains; tooth pain; 
headaches; pain associated with surgery; or pain associated with various forms of tissue 
40 injury, e.g., inflammation, infection, and ischemia. 

30 As used herein, the term "amine containing compound having biphasic 

solubility" includes compounds having at least one amine moiety and having sufficient 
lipid solubility (e.g., solubility in polar solvents such as ethanol, ethoxydiglycerol, 
45 ethoxydiglycol, chloroform, benzene, and the like) such that the compound passes 

through the stratum corneum, and has sufficient aqueous solubility to be active in the 
35 aqueous environment of the dermis and the underlying tissue. 

Transdermal compositions of the present invention include an amine containing 
50 compound having biphasic solubility in an amount effective to treat pain in a subject 
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As used herein, the terms "amount effective to treat pain in a subject" and "effective 
amount" are used interchangeably herein and include an amount effective, at dosages 
and for periods of time necessary, to achieve the desired result, e.g., sufficient to treat 
pain in a subject. An effective amount of an amine containing compound or a 
5 pharmaceutical compound as defined herein may vary according to factors such as the 
disease state, age, and weight of the subject, and the ability of the amine containing 
compound or pharmaceutical compound to elicit a desired response in the subject. 
Dosage regimens may be adjusted to provide the optimum therapeutic response. An 
effective amount is also one in which any toxic or detrimental effects of the amine 
10 containing compound having biphasic solubility or pharmaceutical compound are 
outweighed by the therapeutically beneficial effects. 

The transdermal compositions of the invention can further include an agent 
which enhances the activity of the amine containing compound having biphasic 
solubility. As used herein, an "agent which enhances the activity of the amine 
1 5 containing compound having biphasic solubility" includes an agent which enhances the 
pharmacological activity of the amine containing compound having biphasic solubility 
(e.g., the ability of the amine containing compound to treat pain), or enhances the 
transdermal delivery of the amine containing compound having biphasic solubility (e.g., 
the ability of the amine containing compound to cross the stratum comeum), or 
20 enhances both the pharmacological activity and the transdermal delivery of the amine 
containing compound. Examples of agents which enhance the activity of the amine 
containing compound having biphasic solubility, include muscle relaxants, described in 

further detail below. 

As used herein, the term "transdermal" composition includes compositions 
25 capable of passing through the stratum corneum of a subject. The term transdermal 
35 further includes compositions capable of passing through the epidermis of a subject, 

compositions capable of passing through the dermis of a subject, and compositions 
capable of passing through the hypodermis of a subject. In preferred embodiments, the 
term transdermal includes compositions capable of passing through the skin of a subject 
40 3 0 and reaching the underlying tissues and organs. 

As used herein, the term transdermal delivery" includes delivery o£ for 
example, a compound through the stratum comeum of a subject. The term transdermal 
delivery further includes delivery of, for example, a compound through the epidermis of 
45 a su bjecu delivery of, for example, a compound through the dermis of a subject, and 

35 delivery of, for example, a compound through the hypodermis of a subject. Id preferred 
embodiments, the term transdermal delivery includes delivery of, for example, a 
compound through the skin of a subject to the underlying tissues and organs. 
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5 The present invention further features a transdermal composition for treatment of 

pain in a subject which includes a compound capable of blocking afferent neuron 
transmission in an amount effective to block afTerent neuron transmission in a subject; 
and a pharmaceutical^ acceptable carrier suitable for transdermal delivery of the 

70 5 compound. 

As used herein, the term "compound capable of blocking afTerent neuron 
transmission" includes a compound which is capable of blocking the ability of an 
afferent neuron, i.e., a sensory neuron, to carry an impulse toward the central nervous 
75 system. 

10 

Various aspects of the invention are described in further detail in the following 
subsections: 
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Amine Containing Compounds Having Biphas ic Solubility 
1 5 Amine containing compounds having biphasic solubility for use in the 

transdermal compositions of the invention include antidepressant compounds, 
antiepileptic compounds, anticonvulsant compounds, and sodium channel blockers. 
As used herein, the term "antidepressant compounds" includes compounds capable of 
alleviating the symptoms of depression. Examples of antidepressant compounds include 
20 all tricyclic antidepressants (e.g., amitriptyline, dothiepin, or lofepramine), bupropion 

(sold under the trade name Wellbutrin), reboxetine (sold under the trade name Edronax), 
ncfazodone (sold under the trade name Serzone) and trazodone (sold under the trade 
name Desyrel). Antidepressant compounds are described in, for example, the 1998 
SIGMA catalogue and the "The Merck Index", 12t:h Ed., Budavari et aL, eds., Merck & 
25 Co., Inc., Rahway, N.J., 1 996, the contents of which are incorporated herein by 
reference. 

In one embodiment of the present invention, the antidepressant compounds of 
the present invention contain a tricyclic moiety. Therefore, in a preferred embodiment, 
a transdermal composition of the present invention includes a tricyclic antidepressant 

40 30 compounds. Exemplary tricyclic antidepressants include adinazolam, amitriptylinoxide, 

amoxapinc, clomipramine, dcmexiptiline, dimetacrine, dothiepin, doxepin, imipramine 
M-oxide, iprindole, lofepramine, melitraccn, metapramine, noxiptilin, pizotyline, 
propizepine, quinupramine, tianeptine, and trimipramine. A particularly preferred 

45 tricyclic antidepressant for use in the compositions of the invention is doxepin. 

35 Tricyclic antidepressant compounds are described in, for example, "Guide to 

Clinical Neurology" by J.P. Mohr et ai (Churchill Livingstone, 1 995), the contents of 
which are incorporated herein by reference. 
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Preferably, the tricyclic antidepressant compound is selected from the group 
consisting of doxepin, trimipramine, other tricyclics having biphasic solubility, and 
combinations thereof. When combined with other compounds, such as an agent which 
enhances the activity of the amine containing compound, e.g., a muscle relaxant, and/or 
5 an anti-inflammatory compound, e.g., a nonsteroidal antiinflammatory compound, as 
discussed below, the tricyclic antidepressant preferably constitutes from about 1 % by 
weight (% by wt.) to about 30 % by wt. of the total amount of the pharmaceutical, more 
preferably from about 3 % by wt;. to about 15 % by wt, and most preferably from about 

5 % by wt. to about 13 % by wt. 
1 0 The amine containing compounds having biphasic solubility used in the 

transdermal compositions of the invention further include antiepileptic compounds. As 
used herein, the term "antiepileptic compound" includes compounds capable of 
alleviating the symptoms of epilepsy. Exemplary amiepileptic compounds for use in the 
compounds of the invention include lamotrigine, felbamate, and carbamazepine. 
1 5 Preferably, the antiepileptic compound is selected from the group consisting of 

lamotrigine, felbamate, carbamazepine, and combinations thereof. When combined with 
other compounds, such as an agent which enhances the activity of the amine containing 
compound, e.g., a muscle relaxant, and/or an anti-inflammatory compound, e.g., a 
nonsteroidal anti-inflammatory compound as discussed below, the antiepileptic 
20 compound constitutes from about 1 % by wt. to about 30 % by wt. of the total amount of 
the pharmaceutical, more preferably from about 3 % by wt. to about 20 % by wt., and 
most preferably from about 5 % by wt. to about 1 5 % by wt. Antiepileptic compounds 
are described in, for example, the 1 998 SIGMA catalogue, the "The Merck Index", 1 2t:h 
Ed., Budavari et aL, eds., Merck & Co., Inc., Rahway, N.J., 1996, and the "Guide to 
25 Clinical Neurology" by J.P. Mohi et al (Churchill Livingstone, 1 995) the contents of 
which are incorporated herein by reference. 

In another aspect of the present invention, the amine containing compounds 
having biphasic solubility of the present invention include anticonvulsant compounds. 
As used herein, the term "anticonvulsant compound" includes compounds capable of 
40 30 alleviating the symptoms of convulsion, i.e., the violent involuntary tetanic contractions 

of an entire group of muscles. Exemplary anticonvulsant compounds which for use in 
the compositions of the invention include felbamate, lamotrigine and carbamazepine. 
Preferably the anticonvulsant compound is selected from the group consisting of 
45 felbamate, lamotrigine, and combinations thereof. When combined with other 

3 5 compounds, such as an agent which enhances the activity of the amine containing 
compound, e.g., a muscle relaxant, and/or an anti-inflammatory compound, e.g., a 
nonsteroidal anti-inflammatory compound as discussed below, the anticonvulsant 
50 compound constitutes from about 1 % by wt. to about 30 % by wt. of the total amount of 
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the pharmaceutical, more preferably from about 3 % by wt. to about 20 % by wL, and 
most preferably from about 5 % by wt. to about 1 5 % by vrt. Anticonvulsant 
compounds are described in, for example, the 1998 SIGMA catalogue, the "The Merck 
Index', 12t:h Ed., Budavari el a!., eds., Merck & Co., Inc., Rahway, NJ, 1996, and the 
"Guide to Clinical Neurology" by J.P. Mohr el fl/.(Churchill Livingstone, 1995) the 
contents of which are incorporated herein by reference. 

In yet another aspect of the present invention, the amine containing compounds 
having biphasic solubility of the present invention include adrenergic agonist 
compounds. Preferably, the adrenergic agonist compound is tizanidinc. When 
combined with other compounds, such as a muscle relaxant and/or nonsteroidal 
anti-inflammatory compound as discussed below, the adrenergic agonist compound 
constitutes from about 1 % by wt. to about 30 % by wt. of the total amount of the 
pharmaceutical, more preferably from about 3 % by wt. to about 20 % by wt., and most 
preferably from about 5 % by wt. to about 15 % by wt. Adrenergic agonist compounds 
are described in, for example, the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
Ed., Budavari el «/., eds., Merck & Co., Inc., Rahway, NJ., 1996, and the "Guide to 
Clinical Neurology" by J.P. Mohr et fl /.(Churchill Livingstone, 1995) the contents of 
which arc incorporated herein by reference. 

The amine containing compounds having biphasic solubility used in the 
transdermal compositions of the invention further include sodium channel blockers. As 
used herein, the term "sodium channel blockers " includes compounds which are 
capable of blocking the activity of a sodium channel. Examples of sodium channel 
blockers include letrodoxin, flecainide, disopyramide, and tcrfenadine. Sodium channel 
blockers arc described in, for example, the 1998 SIGMA catalogue, the "The Merck 
Index", 12t:h Ed., Budavari el ah, eds., Merck & Co., Inc., Rahway, NJ.. 1996, and the 
"Guide' to Clinical Neurology" by J.P. Mohr el a/.(Churchill Livingstone, 1995) the 
contents of which are incorporated herein by reference. 

Whenever nerves are damaged, for example, by trauma, by diseases such as 
diabetes, herpes zoster, or late-stage cancer, or by chemical injury (e.g., as an untoward 
consequence of agents including the false-nucleoside anti-HIV pharmaceuticals), neural 
pain circuits rewire themselves, anatomically and/or biochemically. Thus, following an 
injury, new sodium channels are formed which is believed to constitute the basis for 
chronic pain development. Through a similar action in the dorsal root ganglia, chronic 
regional pain syndromes may develop. Each time one of these sodium channels 
depolarizes, a nerve impulse originates. Because there are so many sodium channels, 
there may be a constant cascade of nerve impulses, causing allodynia, burning 
sensations, and/or dysesthesias. It is believed that some chronic pains may be mediated 
through sodium channels in nerve cells. Thus, it is believed that amine containing 
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compounds having biphasic solubility which can block sodium channels may also be 
used in the transdermal compositions of the invention. 

In one embodiment of the invention, the amine moiety of the amine containing 
compounds having biphasic solubility of the present invention may function similar to a 
5 sodium ion upon entry into the sodium channel of a nerve cell membrane. A non-polar 
moiety, which is preferably present in the amine containing compound having biphasic 
solubility of the present invention may interact with the nerve cell membrane, perhaps 
through Van der V/aals forces. In such cases, it is believed that the presence of the 
non-polar moiety prevents or inhibits a complete uptake of the amine containing 
1 0 compound haying biphasic solubility through the nerve cell membrane. It is believed 
that one or more these interactions prevent or reduce the amount and/or the rate of 
depolarization and ion exchange involved in stimulus conduction, thereby decreasing 

, pain sensation. 

The amount of an amine containing compound having biphasic solubility useful 
15 in relieving pain transdermal^ may be determined by methods known in the art, and 

typically ranges from about 1 mg to about 300 mg per subject per dose, preferably from 
about 5 mg to about 100 mg per subject per dose, and more preferably from about 10 mg 
to about 50 mg per subject per dose, depending on a variety of factors including the 
particular amine containing compound having biphasic solubility used, whether the area 
20 of transdermal application is the site of action, and the intended size of the site of action. 
In a preferred embodiment, the amount of an amine containing compound having 
30 biphasic solubility useful in relieving pain transdermal^, is 5, 10, 15, 20, 25, 30, 35, 40, 

45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 mg, 150 mg, 200 mg, 250 mg, or 300 mg 
per subject per dose. 

25 

35 Muscle Relaxants 

Transdermal compositions of the present invention may also include a muscle 
relaxant. As used herein, the term "muscle relaxant" includes compounds which 
facilitate or enhance the relaxation of muscles (e.g., provide relief from muscle spasm) 

40 3 0 2^ facilitate or enhance the transdermal delivery of the transdermal compositions 

of the invention. Exemplary muscle relaxants include both skeletal muscle relaxants and 
smooth muscle relaxants such as anticholinergics, antispasmodics, bronchodilators, and 
vasodilators. Muscle relaxants are described in, for example, the 1998 SIGMA 

45 catalogue, the "The Merck Index", 1 2t:h Ed., Budavari et aL 9 eds., Merck & Co., Inc., 

35 Rahway, N.J., 1 996, pp. THER-1 to THER-28, and the "Guide to Clinical Neurology" 
by J.P. Mohr et o/.(Churchill Livingstone, 1995) the contents of which are incorporated 
herein by reference. Preferably, the muscle relaxant is selected from the group 

50 consisting of guaifenesin, benzodiazepines (e.g., clozapine or diazepam), 
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5 chlorzoxazone, dantrolene sodium, metaxalone, carisoprodol, other muscle relaxants 

having biphasic solubility, and combinations thereof. More preferably, the muscle 
relaxant is selected from the group consisting of guaifenesin, chlorzoxazone, and 
combinations thereof. A preferred muscle relaxant for use in the compositions of the 

10 5 invention is guaifenesin. 

Preferably the muscle relaxant has biphasic solubility. Preferably the muscle 
relaxant, when present in the pharmaceutical composition, constitutes from about 1 % 
by wt. to about 30 % by wt. of the total amount of the pharmaceutical, more preferably 
15 from about 3 % by wt. to about 20% by wl, and most preferably from about 5 % by wt. 

10 to about 15% by wt. 

Anti-Inflammatory Compounds 

The transdermal compositions of the present invention may also include an 
anti-inflammatory compound. As used herein, the term "anti-inflammatory compound" 
1 5 includes a compound which is capable of reducing cell migration, caused by ischemic 
and trauma associated events, and therefore reduces edema formation to thereby provide 
pain relief. Preferably, the anti-inflammatory compound is a nonsteroidal 
anu-inflarnmatory compound (i. e., NTHE) including ketoprofen. Anti-inflammatory 
compounds, e.g., NTHEs, are described in, for example, the 1 998 SIGMA catalogue, the 
20 "The Merck Index", 12l:h Ed., Budavari et aL, eds., Merck & Co.; Inc., Rahway, N.J., 
1996, pp. THER-1 to THER-28, and the "Guide to Clinical Neurology" by J.P. Mohr et 
al (Churchill Livingstone, 1 995) the contents of which are incorporated herein by 
reference. Preferably, the NTHE is selected from the group consisting of celecoxib, 
etodolac, mefanamic acid, nabumetone, salsalate, naproxen, Vioxx*, COX-2 NTHEs 
25 having biphasic solubility, and combinations thereof. 
35 More preferably, the NTHE is selected from the group consisting of celecoxib, 

etodolac, naproxen, COX-2 NTHEs having biphasic solubility; and combinations 
thereof. Preferably, the NTHE has biphasic solubility. The NTHE, when present in the 
transdermal composition, preferably, constitutes from about 1 % by wt. to about 30 % 
30 by wt. of the total amount of the pharmaceutical , more preferably from about 3 % by wt. 
to about 30 % by wt., and most preferably from about 5 % by wt. to about 30 % by wt. 

Dosages 

45 The concentration as well as the quantity of the amine containing compounds 

35 having biphasic solubility, the agents which enhance the activity of the amine containing 
compounds, e.g., the muscle relaxants, and the anti-inflammatory compounds can be 
varied independently in order to achieve the desired effect. For example, higher 

50 concentrations of the amine containing compounds having biphasic solubility, the 
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muscle relaxants, and the anti-inflammatory compounds contained in a dosage form of 
decreased viscosity may result in an analgesic with fast onset and short duration. High 
concentrations of the amine containing compounds having biphasic solubility, the 
muscle relaxants, and the anti-inflammatory compounds contained in a dosage form of 
increased viscosity may result in potent analgesic with fast onset and long duration. 
Low concentrations of the amine containing compounds having biphasic solubility, the 
muscle relaxants, and the anti-inflammatory compounds in a dosage form of decreased 
viscosity may result in mild analgesic with longer onset and short duration. Low 
concentrations of the amine containing compounds having biphasic solubility, the 
muscle relaxants, and the anti-inflammatory compounds contained in a dosage form of 
increased viscosity may have mild analgesic properties with longer onset and longer 
duration. The ability to vary the concentration of the amine containing compounds 
having biphasic solubility, the muscle relaxants, and the anti-inflammatory compounds 
from very low to high of the total composition, combined with the ability to coat thin 
(about 0.1 mm) or thick (about 0.5 mm) enables the practitioner of the invention to vary 
the dosage of the system as needed for particular level of pain and anatomical sites of 
interest. It should be appreciated, however, that onset time as well as duration of 
analgesic effect of the transdermal composition of the present invention will vary from 
subject to subject as well as on the basis of the site of application, and properties of the 
amine containing compounds having biphasic solubility, the muscle relaxants, and the 

anti-inflammatory compounds. 

Generally, the concentration of the amine combining compounds having biphasic 
solubility, the muscle relaxants, and the anti-inflammatory compounds can range, on a 
weight bitfis, from about 1 % to about 30 % of the total composition, preferably from 
about 3 % to about 20 %, and more preferably from about 5 % to about 15 %. 

Pharmaceutically Acceptable Carriers 

The transdermal compositions of the present invention also includes a 
pharmaceutically acceptable carrier which is capable of transdermal delivery of the 
amine containing compound having biphasic solubility. As used herein, the term 
"pharmaceutically acceptable carrier suitable for transdermal delivery" includes a carrier 
capable of delivering the amine containing compound transdermally as defined above. 
Suitable carriers for transdermal delivery of pharmaceuticals are described in U.S. 
Patent No. 5,446,070, the contents of which are incorporated herein by reference. 
Briefly, pharmaceutically acceptable carriers of the present invention include any 
suitable finite (i. e. solid) or non-finite (i. e.. non-solid, such as liquid or semi-liquid) 
carrier including liquids, semi-liquids or solid carriers, such as a bioadhesive. Thus, the 
amine containing compounds having biphasic solubility may be admixed with a 
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pharmaceutical^ acceptable earner such as a cream, gel, emulsion, lolion, salve, paste, 
plaster, ointment, spray solution, or any other "non-finite" carrier known in the art of 
pharmaceutical delivery. For example, the base of a non-finite carrier may be lipid 
including phospholipids such as lecithins; fatty oils; lanolin; vasoline; paraffins; glycols; 
5 higher fatty acids; and higher alcohols. 
~™ The term "bioadhesi ve" as used herein includes an adhesive which attaches to a 

biological surface such as skin or mucosal tissue. Preferably, the bioadhesive of the 
present invention is self-adhesive in that it attaches to the site of interest without the 
need to reinforce its attachment by way of another adhesive. Suitable bioadhesive 
10 include natural or synthetic polysaccharides such as cellulose derivatives including 

methylcellulosc, cellulose acetate, carboxymethylcellulose, hydroxyethylcellulose and 
the like; pectin; a mixture of sulfated sucrose and aluminum hydroxide; hydrophilic 
polysaccharide gums including natural plant exudates, such as karaya gum, ghatti gum, 
tragacanth gum, xanthan gum, jaraya gum and the like; seed gums including guar gum, 
1 5 locust bean gum, psillium seed gum and the like; and lecithins such as soya lecithin. 
In addition to the above ingredients, compositions of the present invention may also 
include other ingredients such as various pharmaceutical^ acceptable additives 
available to those skilled in the art. These additives include binders, stabilizers, 
preservatives, flavorings, fragrances, and pigments. 
20 In another embodiment, the pharmaceutical^ acceptable currier of the present 

invention includes van pen cream (cetyl alcohol, stearyl alcohol, steric acid, gllycerol 
30 monosteratc, isopropyl myristate, soya lecithin, BHT alcohol 95%, simethicone, sodium 

hydroxide 30% solution, polyoxyl stearate, edetatc disodium 5%, puriOed water, urea). 

25 Other Pharmaceutical Compounds 

35 ]n another aspect, the invention features a transdermal composition suitable for 

transdermal delivery, which includes a therapeutically effective amount of a 
pharmaceutical compound (e.g., a serotonin specific reuptake inhibitor, a mood 
stabilizing compound, a dopamine compound, a compound suitable for treating attention 

40 3Q deflcit hyperactivity disorder, a compound suitable for treating hypertension and 

akathisia, an analgesic compound, or a compound used in the treatment of impotence) 
and a pharmaceutical^ acceptable carrier suitable for transdermal delivery of the 
pharmaceutical compound. 

45 As used herein, the term "pharmaceutical compound" includes compounds 

35 suitable for treating a targeted condition and capable of being delivered in active form, 
in vivo. Examples of pharmaceuticals include drugs, enzymes, chemical compounds, 
combinations of chemical compounds, biological macromolecules and analogs thereof. 

50 Examples of pharmaceutical compounds are described in detail below. 
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In one embodiment of the invention, the pharmaceutical compound is a serotonin 
specific reuptake inhibitor (SSR1). SSRls are commonly prescribed for patients with 
diagnoses of mood disorders, some forms of anxiety disorder (particularly panic 
disorder), obsessive compulsive disorders, some forms of menopausal disorders, and 
5 eating disorders (especially bulimia nervosa). Examples of such SSRls include 
sertraline (sold under the trade name Zoloft), paroxetine (sold under the trade name 
Paxil), fluoxetine (sold under the trade name Prozac), venlafaxine (sold under the trade 
name Effexor), and fluvoxamine (sold under the trade name Luvox). 

In another embodiment of the invention, the pharmaceutical compound is a 
10 mood stabilizing medication, such as carbamazepine (sold under the trade name 

Tegretol) and valproic acid (sold under the trade name Depakote). These agents are used 
frequently in psychiatric practice as either augmentation medications (to render 
antidepressants more effective) or as anti-manic medications in the treatment of bipolar 
mood disorder. Mood stabilizing medications are also used in neurologic practice for the 
1 5 treatment of seizure disorders and for the treatment of certain pain disorders. 

In yet another embodiment of the invention, the pharmaceutical compound is a 
compound used for treating Attention Deficit Hyperactivity Disorder (ADHD), one 
example of which is permoline, sold under the trade name Cylert. Permoline is a 
medication that is used in the treatment of Attention Deficit Hyperactivity Disorder in 
20 children and adults. It is practically insoluble in water, but soluble in ethylene glycol and 
lipids, making it a good candidate for transdermal administration. 
30 In a further embodiment of the invention, the pharmaceutical compound is a 

dopamine compound, used for treating Parkinson's disease, examples of which are 
peryolide, sold under the trade name Permax and bromocriptine mesylate, sold under the 
25 trade name Parlodel. 

35 to yet another embodiment of the invention, the pharmaceutical compound is a 

compound used for treating hypertension and akathisia, one example of which is 
propranalol, sold under the trade name Inderal. 

In yet a further embodiment of the invention, the pharmaceutical compound is a 

AO 30 compound used in the treatment of impotence such as sildenafil, sold under the 

tradename Viagra. It is believed that transdermal administration of sildenafil may be 
useful, for at least some subjects, as compared to oral administration which has been 
found, in at least some situations, to be associated with gastrointestinal side effects. 

45 

35 Methods For Preparing The Transdermal compositions 

Another embodiment of the present invention provides a method for preparing 
the above described transdermal compositions, by admixing a therapeutically effective 
50 amount of the amine containing compound having biphasic solubility, optimally an 
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agent which enhances the activity of the amine containing compound, e.g., a muscle 
relaxant, optimally an anti-inflammatory compound with the carrier suitable for 
transdermal delivery of the amine containing compound. 

In one embodiment of the present invention, a transdermal composition is 
5 prepared by dispersing or dissolving crushed tablets, capsules or other preparation(s) of 
the amine containing compound having biphasic solubility, the muscle relaxants, and the 
anti-inflammatory compounds, which were intended for oral delivery, in a gel formed of 
soya lecithin and isopropyl palmitate or isopropyl myristatc, alcohol, or ethoxy diglycol. 
In another embodiment of the present invention, Pluronic gel, formed of Pluronic such 
10 as Pluronic F127, potassium sorbate and water is used. 

In a particular embodiment of the present invention, a transdermal composition 
including a combination of doxepin with guaifenesin is useful for treating pain. It is 
believed that transdermal administration of such combination can be advantageous, for 
at least some patients, as compared to oral administration, because higher local 
15 pharmaceutical concentrations at the sitc(s), e.g., of injury, can be achieved yielding an 
improved therapeutic response without systemic side effects such as weight gain, 
drowsiness, gastrointestinal upset and/or other known side effects of these 
pharmaceuticals. 

20 Methods For Use 

In one embodiment, the invention feature methods for treating pain in a subject 
30 in which the subject is contacted with a transdermal composition including an amine 

containing compound having biphasic solubility in an amount effective to treat pain in 
the subject; and a pharmaceutically acceptable carrier suitable for transdermal delivery 
25 of the amine containing compound to thereby treat pain in the subject. In a preferred 
35 embodiment, the transdermal composition is applied to the skin of the subject as often as 

needed foT the alleviation of pain. For example, the transdermal composition may be 
applied daily, weekly, monthly, yearly, for a length of time sufficient to alleviate pain. 
Detailed examples of the preparation are provided below, along with examples 
40 30 of results obtained from transdermal administration to human patients. Preferably, a gel 

preparation is applied to the skin at the site or sites of pain. Patients can be evaluated by 
means of a structured evaluation form, e.g., completed at a frequency of at least one time 
per week. Evaluation of patients are for the present symptoms as well as any side effects 
45 from currently administered medications. This makes it possible to note changes on an 

35 ongoing basis. 

Compositions of the invention can be self-administered doses in the form of a gel 

applied to the skin by the patient, or be implemented by providing a transdermal 

50 preparation in premeasured doses preferably in connection with an adhesive or other 
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covering or patch so that the dosage may be administered e.g., by placing the adhesive 
patch on the skin of the patient. Although some embodiments of the invention have been 
described in connection with positioning the pharmaceutical gel on the arm of a patient, 
other positioning on the skin of a patient can also be used. Because, depending on the 
5 formulation, speed or duration of transdermal delivery may vary as function of skin 
location, in one embodiment the location of the skin to which the pharmaceutical is 
applied is selected so as to relatively increase ot decrease the delay, speed, duration, or 
rale of delivery of the pharmaceutical, either with respect to a particular tissue or 
15 systemically. 

1 0 For example, when a rapid rise in blood serum levels is desired, a placement 

which enhances delivery rate, such as behind the ear, can be used. When it is desired to 
enhance dose or deliver)' rate locally, the transdermal formulation may be positioned 
adjacent the desired treatment area. Membranes or matrices, such as a polymer matrix, 
may be used to limit or control delivery rates. In addition to transdermal gel or patch 
15 delivery, delivery of the transdermal or aerosol formulation can be achieved, e.g. by 
administration as nose drops, eardrops, eyedrops and/or suppositories. 

In one embodiment, medications dispensed in transdermal gel form will be 
dispensed in unit doses, such as blister packs. The gel will be extruded from the blister 
pack, and rubbed on the administration site. The dosage will be adjusted by varying the 
20 number of unit dose applied. This will ensure accurate dosimetry and will avoid 
contami nat i on of the gel . 

30 

Methods For Selecting A Compound Suitable For Treating Pain 

In a further aspect, the invention features a method for selecting a compound 
25 suitable for treating pain in a subject. The method includes transdermal^ administering 

35 an amine containing compound having biphasic solubility to a subject; and determining 

whether pain is treated in the subject to thereby select a compound suitable for treating 
pain in a subject In a preferred embodiment, the method can further include modeling 
the compound using a computer equipped with a three -dim ensiona] chemical structure 

40 30 modeling program (e.g., Molecules-3D Professional Edition, version 2.60, copyright 

1991-1998, Molecular Arts Corp., O 1994-1998 WCB/McGraw Hill); and determining 
whether the three-dimensional chemical structure of the compound possesses sufficient 
characteristics to be useful as a sodium channel blocker, thereby selecting a compound 

45 suitable for treating pain in a subject. 

35 The effectiveness of the amine containing compound having biphasic solubility 

to treat pain can be tested in vitro or in vivo. An animal model for pain , e.g., such as the 
one described in Krai M.G. et al (1999) Pain 81(l-2):15-24 can, for example, be used 

50 for testing such compounds. 
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This invention is further illustrated by the following examples which should not 
be construed as limiting. The contents of all references, patents and published patent 
applications cited throughout this application, as well as the Figures are incorporated 
herein by reference. 

EXAMPLES 

Example 1 

One hundred grams of lecithin soya (granular) and 0.66 grams sorbic acid (NF- 
FCC powder) were dispersed in 1 00 grams (117 milliliters (mL)) of isopropyl palmitate 
NF and allowed to stand overnight. Approximately 220 milliliters of lecithin-isopropyl 
palmitate in a form of a liquid of a syrup consistency was formed. 

Example 2 

One hundred grams of lecithin soya (granular) and 0.66 grams sorbic acid (NF- 
FCC powder) is dispersed in 100 grams (117 milliliters) of isopropyl myristate NF and 
allowed to stand overnight. Approximately 220 milliliters of lecithin-isopropyl myristate 
in a form of a liquid of a syrup consistency was formed. 

Example 3 

A beaker was prepared by measuring to a volume of 1 00 milliliters. It was 
considered important to measure the volume accurately rather than using beaker 
markings. An amount of Pluronic F127 NF (20 grams for a 20 percent gel, 30 grams for 
a 30 percent gel, 40 grams for a 40 percent gel) was mixed with 0.3 grams potassium 
sorbate NF. Refrigerated purified water was added in an amount sufficient to bring the 
volume to 1 00 milliliters. When all of the granules had been wet the gel was 
refrigerated. Solution took place upon cooling, taking 12 to 24 hours. The resulting 100 
milliliters of Pluronic gel was kept refrigerated, since the gel will solidify at room 
temperature. 
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Example 4 

Nine grams of carbamazepine in tablet form was ground in mortar and pestle. 4.3 
milliliters of ethoxy diglycol was added and mixed to form a creamy paste. 13.2 
milliliters of soya lecithin was added and mixed until smooth. The resulting 24 cc of 
10 5 solution was put into a 60 cc syringe. About 36xc Pluronic F127 gel 20 percent (made 

according to Example 3) was placed in another syringe. The material was mixed well 
between syringes to y ield 60 cc of carbamazepine organogel having a strength of 150 
milligrams (rag) per milliliter. In some cases, the mixture was run through an ointment 
mill to reduce particle size. 
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Example 5 

20 Sixty 100 milligram tablets of buproprion were ground and strained to form a 

fine powder. The buproprion powder was dissolved in 30 cc purified water, placed in a 
filter and washed with 1 0 to 20 cc purified water. The filtrate was used to make a 20 
1 5 percent Pluronic gel using the procedures from Example 3, substituting filtrate for an 
equivalent volume of water, and stored in a refrigerator. Thirteen milliliters of soya 
lecithin was mixed with one-half the buproprion Pluronic gel and mixed between 
syringes to form a first batch. Thirteen milliliters of soya lecithin was mixed with the 
second half of the buproprion Pluronic gel and mixed between syringes to form a second 
20 batch. To each batch was added sufficient Pluronic gel F127 (made according to 

example 3) to yield a total of two 60 cc batches of buproprion HC1 organogel having a 
strength of 1 5 milligrams per milliliter. 
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Example 6 

25 600 milligrams of fluoxetine HC1 (in the form of thirty 20 milligram capsules) 

was placed in a beaker and dissolved in approximately 1 8 cc of 95 percent ethyl alcohol. 
The solution was filtered through a filter funnel using fine filter paper. The residue was 
washed with 95 percent alcohol. The filtrate was heated, maintaining a temperature less 
than 85° C. to evaporate the alcohol to concentrate to 1 to 2 milliliters. 600 milligrams 
45 30 of isopropyl palmitate was combined with 600 milligrams of soya lecithin (granular), set 

aside and allowed to liquefy. Upon liquefaction, a thick syrupy consistency was 
obtained. 1.2 grams of the mixture was drawn into a 10 milliliter syringe and the 
alcoholic solution of fluoxetine 11C1 was drawn into another syringe. The two syringes 

50 
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were attached together with a Lucr-Luer adapter and the gel was thoroughly mixed. Al 1 

5 

of the organogel was then transferred into one syringe and the empty syringe was 
disconnected. Sufficient quantity of 20 percent Pluronic Fl 27 gel (formed as described 
in Example 3) was drawn into the empty syringe to make a total of 6 milliliters when 
10 5 added lo the volume in the other syringe. A Luer-Luer adapter was attached and the 

contents of the two syringes was remixed until a smooth creamy mixture was obtained. 
All the mixture was transferred into one syringe, the empty syringe was removed and the 
Luer-Luer adapter was removed. 

A Luer-oral adapter was attached lo the mixture and transferred to six 1 milliliter 
10 oral syringes, was filled with 1 milliliter of the gel. In this way, each syringe contained 
five 20 milligram doses, or ten 1 0 milligram doses to yield a total of 60 doses of 
2Q fluoxetine in lecithin organogel having a strength of 1 0 milligrams per 0.1 milliliters. 

Example 7 

15 Twelve 250 milligram tablets of nefazadone were crushed in a mortar and pestle 

and put through a strainer. 4.8 milliliters of ethoxy diglycol (8 percent) was added and 
mixed. In cases in which all particles were not dissolved, 2 milliliters of Pluronic were 
added and mixed. 13.6 milliliters of soya lecithin were added and mixed. The resulting 
mixture was put into syringes with a Luer adapter and mixed well. Sufficient Pluronic 
20 F127 gel, prepared according to Example 3, was added to achieve a volume of 60 cc and 
mixed well to yield 60 cc of nefa7adone organogel having a strength of 50 milligrams 
per milliliter. 

35 

Example 8 

25 Thirty 40 milligram tablets of paroxetine were crushed and run through a 

strainer, discarding green coating material. 4.8 milliliters of ethoxy diglycol was added 
to the powder and mixed in a mortar and pestle. Forty milliliters of Pluronic F127 gel 20 
percent, formed according to Example 3, was added in graduated amounts to the powder 
and mixed until smooth using a spatula 13.2 milliliters of soya lecithin was added and 
45 30 mixed well and the resulting material placed into syringes and sufficient quantity of 

Pluronic gel was added to bring the volume to 60 milliliters. In those such cases where 
particle size of the resulting material was too large, the cream was run through an 
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ointment mill to yield 60 milliliters of paroxetine organogel having a strength of 20 
milligrams per milliliter. ~ 



Example 9 

10 5 Thirty 1 00 milligram tablets of sertraline were crushed into a fine powder and 

strained, discarding the yellow coating. Sufficient amount of Pluronic F127 gel 20 
percent (formed according to Example 3) was added to achieve a volume of 38 
milliliters and mixed well in a mortar and pestle until a smooth cream was achieved. 

15 Thi s material was placed into syringes and mixed between the syringes to obtain a 

1 0 compact cream. 1 3.2 milliliters of soya lecithin was added and mixed well between the 
syringes using about 20 pumps. Sufficient quantity of Pluronic F127 gel 20 percent was 

20 added to yield 60 milliliters of sertraline gel having a strength of 1 5 milligrams per 

milliliter. 

15 Example 10 

25 Venlafaxine hydrochloride has a solubility in water of 572 mg/mL (adjusted to 

ionic strength of 0.2 M with sodium chloride). Forty-five 100 milligram tablets of 
venlafaxine were crushed and put through a strainer. The powder was dissolved in 15 cc 
purified water, the solution placed into a filter and washed with 10 cc purified water. 
20 The filtrate was used to make a 20 percent Pluronic gel using the procedures of Example 
3 (substituting the filtrate for an equivalent amount of water) and placed into a 
refrigerator overnight. 13.2 milliliters of soya lecithin were drawn into a syringe with e 
35 Luer j oc The venlafaxine Pluronic gel was drawn into another syringe coupled to the 

first syringe and mixed well. Sufficient Pluronic F127 gel was added to achieve a 
25 volume of 60 cc with a strength of 75 mg. per cc. 
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Example 11 

1 5 grams of sodium valproate (Depakote) was ground in mortar and pestle. 4 mL 
of ethoxy diglycol was added and mixed well to form a creamy paste. 19.8 mL of soya 
45 30 lecithin was added and mixed until smooth. The resulting 24 cc of solution was put into 

2 syringes with a Luer Loc and mixed well. The mixture was divided so that half is in 
each syringe. Using another 60 cc syringe, Pluronic 30% gel was added to each to bring 
each syringe to a volume of 45 mL. 
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5 

Example 12 

Paroxetine hydrochloride has a solubility in water of 5.4 mg/mL. Paroxetine 
(Paxil) gel was prepared, according to the procedures of example 8. A dosage of 40 mg 
10 5 per day was self-administered by a 59 year old male patient by application to the skin, 

for a period of at least l hour. No skin irritation was reported. After 210 days, blood was 
drawn and blood serum level of Paxil was determined to be 0 nanograms (ng) per mL, 
while typical reference levels arc 49 ± 26 ng/mL, indicating possible poor absorption or 
lab error. Clinical evaluation of the patient over a 2 10 day period of such transdermal 
10 administration indicated benefit to patient without Gl side effects similar to that noted 
with oral preparation. 
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Example 13 

Sertraline hydrochloride is slightly soluble in water and isopropyl alcohol and 
15 sparingly soluble in ethanol. Sertraline (Zoloft) gel was prepared, according to the 
procedures of example 9. A dosage of 100 mg per day was self-administered by a 54 
year old female patient by application to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 19 days, blood was drawn and blood serum level of Zoloft 
was determined to be 5 ng/mL, while typical reference levels are 30-200 mg/mL 
20 indicating possible limited absorption or lab error. 



Example 14 

35 Fluoxetine hydrochloride has a solubility in water of 1 4 mg/mL. Fluoxetine 

(Prozac) gel was prepared, according to the procedures of example 6. A dosage of 20 mg 
25 per day was self-administered by a 54 year old female patient by application to the skin, 
for a period of at least 1 hour. No skin irritation was reported. After 7 days, blood was 
drawn and bipod serum level of fluoxetine was determined to be 45 ng/ml, while the 
plasma level of the primary active metabolite norfluoxetin was also 45 ng/ml. There was 
evidence of patient benefit from the clinical evaluation. 
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Example 15 

Carbamazcpine is practically insoluble in water and soluble in alcohol and in 
acetone. Carbamazcpine (Tegretol) gel was prepared, according to the procedures of 
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example 4. A dosage of 400 mg per day was self-administered by a 55 year old male 
5 • 

patient by application to the skin, for a period of at least 1 hour. No skin irritation was 

reported. After 120 days, blood was drawn and blood serum level of Tegretol was 

determined to be 4.6 micrograms (ng) per mL, while typical therapeutic levels are 4-10 

10 5 ] lug/mL indicating good absorption. There were no Gl side effects and the patient 

demonstrated clinical improvement. 



15 



Example 16 

Carbamazepine (Tegretol) gel was prepared, according to the procedures of 
1 0 example 4. A dosage of 200 mg per day was self-administered by a 53 year old male 
patient by application to the skin, for a period of at least 1 hour. No skin irritation Was 
20 reported. After 60 days, blood was drawn and blood serum level of Tegretol was 

determined to be 10.8 ng/mL, while typical therapeutic levels are 4-10 1 l^g/mL 
indicating excellent absorption. There were no Gl side effects and the patient 
15 demonstrated clinical improvement. 

25 

Example 17 

Sertraline (Zoloft) gel was prepared, according to the procedures of example 9. 
30 A dosage of 50 mg per day was self-administered by a 53 year old male patient by 

20 application to the skin, for a period of at least 1 hour. No skin irritation was reported. 
After 63 days, blood was drawn and blood serum level of Zoloft was determined to be 
23 ng/mL, while typical reference levels are 30-200 mg/mL. The patient demonstrateiJ a 
good clinical response without Gl side effects. 
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25 Example 18 

Carbamazepine (Tegretol) gel was prepared, according to the procedures of 
example 4. A dosage of 200 mg per day was self-administered by a 47 year old male 
patient by application to the skin, for a period of at least 1 hour. No skin irritation was 
reported. After 91 days, blood was drawn and blood serum level of Tegretol was 
45 30 determined to be less than 0.5 jig/mL, while typical therapeutic levels are 4-10 pg/mL, 

indicating poor absorption, lab error, or patient non-compliance. 
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Example 19 

Buproprion is highly soluble in water. Buproprion (Wellbutrin) gel was 
prepared, according to the procedures of example 5. A dosage of 100 mg per day was 
selfadministered by a 47 year old male patient by application to the skin, for a period of 
at least 1 hour. No skin irritation was reported. After 44 days, blood was drawn and 
blood serum level of Wellbutrin was determined to be less than 0.5 ng/mL, while typical 
therapeutic levels are 10-30 indicating poor absorption, lab error, or patient non- 
compliance. 

Example 20 

Fluoxetine gel was prepared, according to the procedures of example 6.. 
Typically, a total daily adult dosage of fluoxetine as applied to the skin according to the 
present invention is between about 20mg and 200 mg, more preferably between about 
120 mg and about 200 mg. Dosages for non-adults and/or non-human mammals may 
need to be adjusted, e.g. proportionally to body weight. A dosage of 20-60 mg per day 
was self-administered by 5 patients, including that of example 13 and also including a 
44 year old male patient, a 53 year old female patient, a 47 year old male patient and a 
36 year old female patient by application to the skin, for a period of at least 1 houi. No 

i 

skin 

irritation or gastrointestinal side effects were reported. Clinical evaluation of the patients 
over a 30-180 day period of such transdermal administration indicated a clinical 
response ranging from complete remission of symptoms to moderate improvement. • 

Example 21 

Fluoxetine gel was prepared, according to the procedures of example 6. A 
dosage of 80-1 60 mg per day was self administered by a 50 year old female by 
application to the skin, for a period of at least 1 hour. No skin irritation was reported. 
After 7 days at the 80 mg dosage level blood was drawn and the blood serum of 
fluoxetine was determined to be 34 ng/mL fluoxetine and 25 ng/mL norfluoxetine, while 
typical reference levels are 50-480 ng/mL, indicating good absorption. There was 
evidence of patient benefit from the clinical evaluation. The dosage was then increased 
to 160 mg per day and administered by the same method. After 7 days at the 160 mg 
dosage level blood was drawn and the blood serum level of fluoxetine was detennined 
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to be 90 ng/mL fluoxetine and 25 ng/mL norfluoxetine, indicating good absorption. 
There was evidence of increased patient benefit at this higher dosage level which 
correlated positively with the higher plasma level. The patient has been receiving the 
medication continuously for a period of 5 months. 

5 

Example 22 

Fluoxetine gel was prepared, according to the procedures of example 6. A 
dosage of 80-160 mg/day was self administered by a 38 year old female by application 
to the skin, for a period of at least 1 hour. No skin irritation was reported. After 7 days at 
1 0 the 80 mg dosage level, blood was drawn and the blood serum level of fluoxetine was 
determined to be 25 ng/mL of fluoxetine and 25 ng/mL norfluoxetine. There was 
evidence of patient benefit from the clinical evaluation. The dosage was then increased 
to 1 60 mg per day and administered by the same method. 

15 Example 23 

Sertraline (Zoloft) gel was prepared, according to the procedures of example 9. 
A dosage of 50-200 mg per day was self-administered by 6 patients, including those of 
examples 12 and 16 and also including a 60 year old male patient, a 53 year old male 
patient, a 48 year old male patient, a 38 year old male patient and a 47 year old male 
20 patient, by application to the skin, for a period of at least 1 hour. No skin irritation or 

gastrointestinal side effects were reported. Clinical evaluation of the patients over a 7-90 
day period of such transdermal administration indicated responses ranging from 
complete resolution of depression to no noticeable response. 

i 

25 Example 24 

Carbamazepine (Tegretol) gel was prepared, according to the procedures of 
example 4. A dosage of 200-400 mg per day was self-administered by 6 patients, 
including those of examples 1 4, 1 5 and 1 7, and also including a 48 year old female 
patient, a 48 year old male patient and a 54 year old female patient, by application to the 
30 skin, for a period of at least 1 hour. No skin irritation or gastrointestinal side effects 
were reported. The clinical evaluation of the patients over a 30-300 day period of such 
transdermal administration indicated responses ranging from moderate improvement to 
no positive clinical response. 
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Example 25 

Paroxetine (Paxil) gel was prepared, according to the procedures of example 8. A 
dosage of 20 mg per day was self-administered by the patient of example 1 2 as well as 
10 5 by a 1 5 year old female patient by application to the skin, for a period of at least 1 hour. 

No skin irritation was reported. Clinical evaluation of the patients over a 30-210 day 
period of such transdermal administration indicated equivocal clinical improvement of 
the depression which may (or may not) have been related to the transdermal^ 
administered Paxil. 

10 
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Example 26 

Five 150 mg tablets of amitriptyline were crushed and run through a strainer. The 
powder was put into syringes with a Luer Loc and mixed well with 2 m L cthoxy 
diglycol. About 6 mL Pluronic Gel 20% was added and mixed well. 6.6 mL Soya 
1 5 Lecithin was added and mixed well. This mixture was thinned to 30-mL total volume 
25 with Pluronic Gel 20% and mixed well. The resulting mixture having a strength of 25 

mg/mL was placed in appropriate dispensing device. 

30 Example 27 

20 Amitriptyline (Elavil) gel was prepared, according to the procedure of example 

26. A dosage of 25 mg per day was self-administered by a 47 year old male patient. 
Administration was by application to the skin, for a period of at least 1 hour. No skin • 
35 irritation or gastrointestinal side effects weTe reported. Clinical evaluation of the patients 

over a 1 00 day period of such transdermal administration indicated an apparently good 
25 clinical response, comparable to that achieved with oral medication. 

40 

Example 28 

Trazodone (Desyrel) gel was prepared, according to a procedure similar to that 
of example 7. A dosage of 50-150 mg per day was self-administered by 2 paUents, 
45 30 including a 36 year old female patient and a 47 year old male pauent. Administration 

was by application to the skin, for a period of at least 1 hour. No skin irritation or 
gastrointestinal side effects were reported. Clinical evaluation of the patients over a 
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42-90 day period of such transdermal administration indicated a good to excellent 
clinical response. 

Example 29 

10 5 Vcnlafaxine (Eflexor) gel was prepared, according to a procedure similar to that 

of example 9. A dosage of 1 50-225 mg per day was self-administered by 2 patients, 
including a 54 year old female patient and a 55 year old male patient. Administration 
was by application to the skin, for a period of at least I hour. No skin irritation or 
gastrointestinal side effects were reported. Clinical evaluation of the patients over a 1 5- 
10 1 65 day period of such transdermal administration indicated a response ranging from no 
clinical improvement to mild clinical improvement. 
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Example 30 

Propranolol (Inderal) gel was prepared, according to a procedure similar to that 
1 5 of example 8 to produce a gel having a strength of 40 mg of propranalol per mL of gel. 
A dosage of 80 mg per day was self-administered by 2 patients, including a 36 year old 
female patient and a 47 year old male patient. Administration was by application to the 
skin, for a period of at least 1 hour. No skin irritation or gastrointestinal side effects 
were reported. Clinical evaluation of the patients over a 1 00 day period of such 
20 transdermal "administration indicated results comparable to those achieved with oral 
medication. 

35 Example 31 

Buproprion (Wellbutrin) gel was prepared, according to a procedure described in 
25 example 5. A dosage of 1 50-200 mg per day was self-administered by 3 patients, 

including that of example 18, and also including a 38 year old male patient and a 53 year 
old female patient. Administration was by application to the skin, for a period of at least 
1 hour. No skin irritation or gastrointestinal side efTects were reported. Clinical 
evaluation of the patients over a 5-45 day period of such transdermal administration 
45 30 indicated equivocal results. 
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Example 32 

Valproic acid (Depakote) gel was prepared, according to a procedure similar to 
that of example 4. A dosage of 1 000 mg per day was self^administered by a 38 year old 
male patient. Administration was by application to the skin, for a period of at least 1 
10 5 hour. No skin irritation or gastrointestinal side effects were reported. Clinical evaluation 

of the patients over a 30 day period of such transdermal administration indicated results 
comparable to those achieved with oral medication. 
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Example 33 

1 0 Valproic acid (Depakote) gel was prepared according to the procedure of 

example 11. A dosage of 500-1000 mg was self administered by two mate patients, ages 
41 and 49. Administration was by application to the skin, for a period of at least one 
hour. Significant skin irritation occurred with one patient, but no gastrointestinal side 
effects were reported. Clinical evaluation of the patients over a period of two months 

1 5 revealed improvement, but upon longer term follow-up it appeared that other factors 
may have been responsible. After 28 days, blood was drawn and a serum valproic acid 
level of 26 ug/mL was obtained for the 49 year old patient (while taking 250 mg twice 
daily), with a therapeutic reference range of 50-1 50 ug/mL. This indicated poor to fair 
absorption, and the dosage was raised to 500 mg twice daily, with a further 

20 improvement in clinical response. The 41 year old patient reported a good clinical 

response to an initial dosage of 250 mg administered twice daily, but a scrum valproic 
acid level of only 1 ug/mL was obtained. The dosage was increased to 500 mg twice 
daily, and a similar scrum valproic acid level was obtained. The disparity between the 
clinical response and the plasma level might be explained either by laboratory error or 

25 placebo effect. 



Example 34 

A gel containing rcboxetine (sold under the trade name Edronax) is prepared 
according to a procedure similar to that described in example 5 but using reboxetine in 
45 30 place of boproprion. The resulting mixture will be self administered by patients by 

application to the skin for a period of at least 1 hour. No skin irritation or gastrointestinal 
side effects are expected. Clinical evaluation of patients over a 5-45 day period of such 
transdermal administration is expected to indicate a good response to treatment. 



50 



55 



26 



WO 00/00120 PCT/US99/14«3 



Example 35 

Nefazodone (Serzone) gel was prepared, according to a procedure described in 
example 7. A dosage of 100 mg per day was self-administered by a 61 year old (male, 
female) patient. Administration was by application to the skin, for a period of at least 1 
hour. No skin irritation or gastrointestinal side effects were reported. Clinical evaluation 
of the patients over a 21 day period of such transdermal administration indicated a good 
response to treatment. 

Example 36 

1 gram of permoline tablets are crushed in a mortar and then dissolved in 
propylene glycol, just sufficient to effect dissolution. 3 mL of propylene glycol or 95% 
ethyl alcohol is added to form a paste. 6.6 mL soya lecithin is added to the mixture in 
the mortar. The mixture is placed in two syringes with a Luer Loc and mixed 
thoroughly. Each syringe is filled to 30 mL Plutonic F127 20% gel and mixed between 
syringes to produce a mixture having a strength of 33 mg/mL. The mixture is put in an 
appropriate dispensing device. 

Example 37 

A 1 6-year-old female with an established diagnosis of Attention Deficit Disorder 
had been treated successfully with oral pemoline (Cylert) for about 6 months. To 
potentially decrease the risk of liver damage associated with long-term use, permoline 
prepared according to the procedure of example 36 will be administered transdermal^, 
by application to the skin in the post auricular region for a period of at least one hour, at 
two sites, twice daily. No skin irritation is expected. The clinical results are expected to 
be comparable to those obtained with the oral medication, although the dosage may have 
to be adjusted upwards to achieve adequate plasma levels, and more time may be 
required to achieve satisfactory plasma levels. 

For psychiatric patients, some have received two or more 
psychopharmaceuucals, and in some cases, two or more of the above examples describe 
different evaluations for the same period of administration of a psy chopharmaceutical 
agent. 
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Of the patients who have received prescriptions for one or more of the 
medications as described in the examples above, each had previously demonstrated a 
significant intolerance to oral administration of one or more medications, prior to 
instituting transdermal administration. The laboratory measures of plasma blood levels 
10 5 described above for transdermally administered fluoxetine and carbamazepine are 

believed to demonstrate good absorption transdermally using lecithin organogel matrix 
as the vehicle. Valproic acid and sertraline do not appear to be absorbed well or reliably. 
Valproic acid appears to cause skin irritation in some patients necessitating 
discontinuation. Both the laboratory measure of Buproprion and the patient clinical 
1 0 responses indicated poor or equivocal absorptions and results. Patient tolerance of 
transdermal administration has been good to excellent. Patients in the example above 
20 who suffered very severe GI side effects using oral preparations were more tolerant of 

the inconvenience of rubbing on the gel than were patients who had experienced only 
mild to moderate side effects. In general, more highly motivated and 
15 treatment-compliant patients also had a higher rale of sustained compliance. 

Patients in the examples above were evaluated by means of a structured 
evaluation form depicted in Fig. 1 , which was completed at a frequency of at least one 
time per week for each patient receiving transdermal medication according to the 
present invention. The patients were evaluated both for all present psychiatric symptoms 
20 as well as any side effects from currently-administered medications. In general, it is 
believed that patients with the most clear cut and uncomplicated diagnosis of major 
depression experienced the best results. In general, patients with severe personality 
35 disorders or with concealed substance abuse disorders did less well. 
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25 Example 38 

1 800 mg of gabapentin in powder form is dissolved with 1 mL propylene glycol 
in syringes with a Luer Loc. 6.6 mL of Soya lecithin is added and mixed thoroughly 
between syringes. The resulting material is placed in a device for dispensing measured 
amounts. 
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Example 39 

Gabapentin mixtures of 2% and 4% will be prepared by substituting 1200 mg 
gabapentin or 600 mg gabapentin in place of 1 800 mg gabapentin, in example 38. 
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Example 40 

Gabapentin, prepared according to Example 38 or 39, will be combined with 
either 3% or 5% Lidocaine in varying ratios. 

Example 41 

4% gabapentin, prepared according to Example 38 or 39, will be combined with 
7% carbamazepine and 7% amitriptyline. 



10 Example 42 

2% gabapentin, prepared according to Example 38 or 39, will be combined with 
20 ' 2% carbamazepine and 1 % Piroxicam, which is expected to yield better penetration into 

muscle tissue. 

15 Example 43 

25 Gabapentin, prepared according to Example 38 or 39, in concentrations ranging 

from 2%-6% will be combined with clonidine in concentrations between .2% and .3%. 

30 Example 44 (1 

20 a 56-year-old woman had painful upper and lower extremity spasms as a result 

of spastic quadriparesis resulting from an injury. Oral gabapentin, an anticonvulsant, had 
been administered previously, but had caused a "drugged" feeling, one of the commonly 
35 reported side effects with this agent, it was believed that use of transdermal gabapentin 

might provide local relief by achieving high local tissue concentrations near the site of 
25 administration without correspondingly elevated blood plasma levels. It is known that 
other anticonvulsants, such as carbamazepine, are useful in reducing neurogenic pain. 
Gabapentin's solubility in water exceeds 10%, making systemic absorption less likely. 
Gabapentin prepared according to the procedure of example 38 was self-administered by 
application to the skin in the area of pain. The patient reported moderate relief of spasms 
45 30 over a period of one week, with no systemic side effects and no report of skin irritation. 
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Example 45 

Six grams of amitriptyline powder was placed in 40 milliliters of Pluronic F127 
33% gel and placed under refrigeration to dissolve. Two milliliters of ethoxy diglycol 
was added to 4.8 grams of carbamazepine and mixed to form a smooth paste. 16.4 grams 
10 5 of soya lecithin was added to the resulting paste and mixed well. The dissolved 

amitriptyline composition was added to the carbamazepine composition and sufficient 
Pluronic F127 20% was added to make 120 milliliters and the resulting composition was 
mixed well to vield a composition having 5% amitriptyline and 4.% carbamazepine. 

15 

10 Example 46 

6 grams of doxepin was added to 20 milliliters Pluronic 33% F127 and put into a 
20 refrigerator to dissolve. 24 grams of ketoprofen and 12 grams of guaifenesin was added 

to 10 milliliters of 95% alcohol and mixed well. 26.4 milliliters of soya lecithin was 
added and mixed well and the doxepin composition was mixed with the ketoprofen/ 
15 guaifenesin composition. The resulting mixture was added to sufficient Pluronic 33% to 
yield 120 milliliters. The resulting composition was mixed well to yield a composition 
having about 20% ketoprofen, 5% doxepin and 10% guaifenesin. 



25 



30 Example 47 

20 6 grams of doxepin was added to 26 milliliters Pluronic 33% and refrigerated to 

dissolve. 2 milliliters ethoxy diglycol was added 4.8 grams carbamazepine and mixed. 
The resultant mixture was added to 24 grams ketoprofen and six milliliters alcohol and 
35 the result was mixed well. 26.4 milliliters soya lecithin was added to the ketoprofen 

composition and mixed well. The doxepin composition was mixed with the 
25 carbamazepine/ ketoprofen composition and sufficient Pluronic 33% was added to yield 
120 milliliters. The resultant composition was mixed well to yield a composition having 
about 20% ketoprofen, 4% carbamazepine and 5% doxepin. 
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Example 48 

45 30 .15 grams sildenafil was crushed and strained and dissolved in 5 milliliters 

Pluronic 20% F127 and mixed between syringes. 2.2 milliliters of soya lecithin was 
added and mixed. Sufficient Pluronic 20% was added to yield 1 0 milliliters and the 



50 



30 



55 



WO 00/00120 PCT/US99/U653 

resultant composition was mixed well to yield a composition having the strength of 
about 1 5 milligrams per milliliter. 

Example 49 

A mixture of Sildenafil 15 mg/ml was applied to the penis and scrotum of a 51 
year old male. An immediate and strong erection resulted with sexual stimulation, 
without any irritation or burning. It is believed the composition will possess the 
therapeutic results claimed for orally administered Sildenafil, without any time delay, 
without any systemic Gl side effects, and possibly without the degree of drug interaction 
with nitrates used in cardiac disease. It is believed that this will contribute both to the 
convenience of use of the pharmaceutical and to its safety. 



Example 50 

Compositions according the examples 45 through 47, 53, 55 were transdermal^ 
applied to numerous patients, for the purpose of treating pain including as described in 
other examples herein, with the results summarized in Table 1 below. The meaning of 
certain entries in Table I is indicated in Table II below. Blank results indicate no 
treatment at the pertinent site for this patient. Where a given line of Table I shows more 
than one site, one "best" (greatest, pain relief) result if shown in bold. 
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TABLE II 

Gender 1 = male 2 = female 

Surgery: 1 = one or more surgeries 2 = no surgeries 

Pain: I = mild 2 = moderate 3 - severe-sufficient to 

produce observed tears 

Duration: length of treatment trial in weeks 
Result: 0 «= no benefit 

1 = mild benefit 

2 = moderate benefit (greater than 25% pain reduction) 

3 = major benefit (greater than 40-45% pain reduction) 

4 «= almost complete relief (greater than 80% pain reduction) 

Certain results drawn from the information of Table I are summarized in Table 111 and 
IV. 

Table III - Percent reported pain relief 



Site 


N (Number 
of data 
points) 


None 


Mild 


Mild- 
moderate 


moderate 


Major 


Total 


Wrist 


13 


16.7 


33.3 


8.3 


41.7 






Shoulder 


14 


7.1 


21.4 


14.3 


42.9 


7.1 


7.1 


Elbow 


5 




40 


20 


20 


20 




Back 


25 


24 


32 


8 


28 ' 


8 




Arm 


7 


28.6 


14.3 


14.3 


28.6 


14.3 




Neck 


11 


9.1 


18.2 




45.5 


9.1 


18.2 


Knee 


13 


15.4 


46.2 


15.4 


7.7 


15.4 
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Table IV (percent reported pain relief) 





N 


None 


Mild 


Mild- 
moderate 


moderate 


Major 


Total 


Best result without tricyclic 


36 


16.7 


36.1 


8.3 


27.8 


8.3 


2.8 


Best result with eny tricyclic 


20 


10 


10 


20 


35 


15 


10 


Either tricyclic -sole agent 


7 




14.3 


14.3 


42.9 


143 


14.3 


Best result with ketoprofen 
gabapentin piroxicam 


25 


16 


44 


4 


28 


8 




Best result without doxepin 


43 


18.6 


32.6 


14 


23.3 


7 


4.7 


Best result with doxepin 


13 




7.7 


7.7 

4 


53.8 


23.1 


7.7 



Example 5 1 

c \ . 

A 51 year old female administered a composition prepared according to example 

5 46, containing 20% ketoprofen, 5% doxepin, and 1 0% guaifenesin to her back for a 

period of 2 weeks. She reported moderate pain relief, lasting several hours, after each 

application. She reported no skin irritation nor any other side effects. Oral medications 

had produced no relief, and had caused significant GI side effects. 

10 Example 52 

A 34 year old man administered a composition containing 20% ketoprofen, 4% 
carbamazepine, and 5% doxepin to a very severely scarred wrist that had undergone 4 
surgeries for carpel tunnel syndrome. He reported moderate pain relief, lasting for 
several hours after each application. No other treatment, including opiate oral pain 
1 5 medication, had been effective in providing even minor pain relief. 

Example 53 

24 grams ketoprofen and sufficient guaifenesin to result in a 10% final 
guaifenesin concentration, was mixed well with 10 milliliters 95% alcohol. 1200 mg 

20 gabapentin was dissolved in one ml propylene glycol in a syringe with a luer loc. 26.4 
ml of soya lecithin was added to the ketoprofen-guaifenesin-alcohol mixture and mixed 
well. The resulting mixture was added to the gabapenun-propylene glycol mixture and 
mixed well. 4.8 gm of carbamazepine was combined with the resultant combination and 
mixed well to form a smooth paste. The resulting paste was combined with the 

25 ketoprofen-guaifenesin-alcoholgabapentin mixture and mixed well with sufficient 
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pluronic to yield 120 ml of a composition containing kcloprofen 20%, carbamazepine 

5 - 

4%, gabapentin 4%, guaifenesin 10%. 
Example 54 

10 5 A 58 year old female with damage to her cervical spinal cord with a resultant 

spastic quadreparesis reported moderate relief of both pain and muscle spasms when she 
applied a mixture prepared generally according to example 53, containing ketoprofen 
20% ; carbamazepine 4%, gabapentin 4%, guaifenesin 10% for a period of 8 weeks to 
her back and hip. She had been unable to tolerate both oral carbamazepine and oral 

i 

10 gabapentin because of systemic side effects, including skin rash with the carbamazepine 
and dizziness and sedation with the gabapentin. She experienced no skin irritation nor 
20 other side effects with the transdermal formulation. 

Example 55 

1 5 Six grams of doxepin powder combined with 26 milliliters pluronic and placed 

in the refrigerator until dissolved. 1200 mg gabapentin was mixed with 1 ml propylene 
glycol and placed in a syringe with luer lock. 6.6 ml of soya lecithin was added and 
mixed well between syringes. 24 gm of ketoprofen and 8 milliliters alcohol was mixed 
well between two syringes with luer loc. The doxepin mixture was mixed well with the 
20 gabapentin mixture and subsequently the ketoprofen mixture was added and mixed well. 
Sufficient pluronic 20% (about 54 ml) was added to yield 60 ml of a composition having 
about 20% ketoprofen, 4% weight percent gabapentin and 5% weight percent doxepin. 



25 
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Example 56 

25 A 57 year old female applied a mixture, prepared generally according to example 

55, containing ketoprofen 20%, gabapentin 4%, and doxepin 5% for a period of 8 weeks 
to her neck and reported major relief. She applied the same mixture to her shoulder and 
reported moderate relief. A mixture that substituted piroxicam for the doxepin produced 
only mild shoulder relief. 



45 30 



50 



Example 57 

A 35 year old man with a history of knee injury with vascular compromise and 3 
surgeries applied a mixture, prepared generally according to example 45, containing 4% 
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carbamazcpine and 5% amitriptyline to his knee, and reported mild to moderate pain 
relief, without skin irritation nor other side effects. 

Example 57A 

A 4 1 year old woman with history of back surgery applied a mixture, prepared 
generally according to example 45, containing 4% carbamazepine and 5% gabapcntin to 
her back for a period of 2 weeks. She reported mild pain relief. 

Example 58 

A 53 year old man with a history of two total bilateral knee replacements applied 
a mixture, prepared generally according to example 45, containing 4% carbama2eptne 
and 5% amitriptyline to both knees for a period of 4 weeks. He reported no pain relief. 

Example 58A 

A 54 year old man with a history of 7 back surgeries applied a mixture, prepared 
generally according to example 45, containing 4% carbamazepine and 5% amitriptyline 
to his back for a period of 2 weeks. He reported mild to moderate pain relief, over and 
above that he was receiving from a transdermal opiate medication (Duragcsic). He 
reported no side effects, and specifically no skin irritation. 

Example 59 

A 38 year old man with a history of shoulder strain applied a mixture, prepared 
generally according to example 45, containing 4% carbamazepine and 5% amitriptyline 
to his shoulder for a period of 2 weeks. He reported mild to moderate pain relief, and 
reported no skin irritation nor other side effects. 

Example 61 

Sufficient carbamazepine and gabapentin was added to a combination of soya 
lecithin and pluronic to yield a lecithin organogel having about 4% carbamazepine and 
5% gabapentin. 
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Example 62 

A 42 year old woman with a history of 3 back surgeries and cervical 
degenerative disc disease applied a mixture, prepared according to example 61 , 
containing 4% carbamazepine and 5% gabapentin to hex neck and reported total relief of 
to 5 pain. She reported no side effects, and no skin irritation. She noted the complete and 

rapid resolution of a migraine like headache at the same lime. Administration of the 
same mixture to her arm and her wrist, affected by a diagnosed condition of reflex 
sympathetic dystrophy, yielded moderate pain relief. 
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10 Example 63 

3.6 gTams gabapentin was dissolved with 5.4 ml ethoxy diglycol using a mortar 
and pestle. 9.6 grams kctoprofcn and 2.7 grams piroxicarn were added and the resultant 
composition mixed well. 19.8 milliliters soya lecithin was added and resultant mixture 
mixed well and added to a sufficient quantity of 20% pluronic gel to yield 90 milliliters 
15 of a composiuon having about 10 percent kctoprofcn, 4% gabapentin and 3% piroxicarn. 

Example 64 

3.6 grams gabapentin was dissolved with 5.4 ml ethoxy diglycol using a mortar 
and pestle. 9 grams ketoprofen and 0.9 grams piroxicarn were added and mixed well. 
20 1 9.8 milliliters soya lecithin was added to the resultant mixture and mixed well. 

Sufficient amount of pluronic gel 20% was added to yield 90 milliliters of a composition 
having approximately 10% ketoprofen, 4% gabapentin and 1% prioxicam. 



Example 65 

25 12 g doxepin was mixed with 50 ml Pluronic F 127 33% and placed in a 

refrigerator to dissolve. 12 g gabapentin was dissolved in 9 ml ethoxy diglycol and 
mixed to form a smooth paste. 52.8 ml of soya lecithin was added and mixed well. The 
doxepin/Pluronic mixture was added and mixed well. Sufficient quantity of Pluronic F 
127 20% was added to produce 240 ml of a composition having about 5 wt% gabapentin 
45 30 and 5 wt% doxepin. 
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g Example 66 

A 36 year old man with a knee injury involving joint surface damage and 
vascular comprise applied a mixture, prepared generally according to Example 65 to his 
knee several limes per day. He reported moderate to major (40%) relief of pain that 

10 5 persisted for 4 to 6 hours. An earlier trial of carbamazepine-amitriptyline gel produced 

no relief when applied to his knec. 



15 



Example 67 

6 gm doxepin was mixed with 18 ml of Pluronic 33% to and placed in a 
1 0 refrigerator to dissolve. 6 gm gabapenun was ground in a mortar and pestle to a fine 
powder, added to 6 ml ethoxy diglycol and mixed to form a smooth paste. 12 gm 
2Q guaifenesin was added and mixed well. 26.4 ml soya lecithin wus added and mixed well. 

The doxepin/Pluronic mixture was added and mixed well. Sufficient quantity of 
Pluronic gel (25.2 ml of 33% Pluronic, although 30% or 20% Pluronic can be used), was 
15 added to produce 120 ml of a composition having about 5 wt% gabapentin, about 5 wt% 
doxepin and about 1 0 wt% guaifenesin. 
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Example 68 

A 55 year old woman with a back and shoulder injury sustained as a nursing care 
20 provider applied a mixture, prepared generally according to Example 67, to her back 

three times'per day for a period of two weeks and achieved major relief. She applied the 
same mixture to her hip and leg and reported moderate to major relief. A mixture 
35 containing only doxepin provided only moderate relief to her back, and mild to 

moderate relief to her hip and leg. A mixture that contained only ketoprofen, gabapenun 
25 and piroxicam provided only mild relief to her back. 

40 

Example 69 

A 59 year old woman with cervical and back strain applied a mixture, prepared 
generally according to example 51, but without steps involving ketoprofen) containing 
45 30 about 5 wt % doxepin and about 10 wt% guaifenesin, to her neck for a period of two 

weeks, two to four times per day, and achieved total relief. She applied the same mixture 
to her back and achieved major to total relief. 

50 
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Example 70 

4.5 gm of doxepin HCI was dissolved using 2.5 ml 95% alcohol and mixed well 
between syringes. It is also possible to mix the doxepin with 5 ml Pluronic 20% and 
place in a refrigerator to dissolve. Sufficient quantity of 20% Pluronic F127 was added 
10 5 to produce 90 ml of a composition having about 5 wt% doxepin. Preferably this and 

other disclosed compositions are protected from light. 



15 



Example 7 1 

A 61 year old man with injuries to his back, neck and arm applied a mixture 
1 0 (prepared generally according to Example 70) to his neck four times per day and 

achieved major relief. He applied the same mixture to his elbow and achieved moderate 
20 relief. 



Example 72 

1 5 A formulation of 7% antidepressant and about 1 0% muscle relaxant was 

prepared by dissolving 3.15 g of irimipramine and 4.5 g of guaifenesin in a mixer jar 
using 2.7 mL of ethoxy digiycol. About 9.9 mL of soya lecithin was added and the 
mixture was mixed well. Sufficient quantity of Pluronic K127 NF (20%) to make total 
volume of about 45 mL was added and mixed well. 
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Example 73 

A gel formulation of 30% NTHE was prepared from 36 g of celccoxib, 7.2 mL 
of ethoxy digiycol, 26.4 mL of soya lecithin and sufficient quantity of Pluronic F127 NF 
35 (20%) to make total volume of 120 mL. 



25 



Example 74 

A gel formulation containing about 7% antidepressant and about 13% muscle 
40 relaxant was prepared from 14.4 g of doxepin, 31 .2 g of guaifenesin, 12 mL of ethoxy 

diglycoL 52.8 mL of soya lecithin and sufficient quantity of Pluronic F127 NF (33%) to 
30 make total volume of 240 mL. 



45 Example 75 

A gel formulation containing 5% antiepileptic was prepared from 6 g of 
lamotrigine, 6 mL of ethoxy digiycol, 26.4 mL of soya lecithin and sufficient quantity of 
35 Pluronic F127 NF (33%) to make total volume of 120 mL. 

50 
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Example 76 

A gel formulation containing 10% adrenergic agonist was prepared from 12 g of 
crushed tizanidine, 6 mL of cthoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 77 

A gel formulation containing 10% muscle relaxant was prepared from 12 g of 
crushed metaxalone, 6 mL of ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 78 

A gel formulation containing 1 0% muscle relaxant was prepared from 1 2 g of 
crushed carisoprodol, 6 mL of ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 79 

A gel formulation containing 10% methocarbamol was prepared from 12 g of 
crushed methocarbamol, 6 mL of ethoxy diglycol, 26.4 mL of soya lecithin and 
sufficient quantity of Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 80 

A gel formulation containing 1 6% muscle relaxant was prepared from 12 g of 
crushed dantrolene sodium, 6 mL of cthoxy diglycol, 26.4 mL of soya lecithin and 
sufficient quantity of Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 81 

A gel formulation containing 7% antidepressant, 10% muscle relaxant was 
prepared from 8.4 g of crushed doxepin, 12 g of chlorzoxazone, 6 mL of cthoxy 
diglycol, 26.4 mL of soya lecithin and sufficient quantity of Pluronic F127 NF (33%) to 
make total volume of 120 mL. 

Example 82 

A series of experiments in human subjects were performed using various 
combinations of pharmaceuticals. The results are indicated in Figure 2. 

Values of pain relief as rated by the patients are provided for each body part for 
which the medication was administered. The scale used in Figure 2, is as follows: 

0 e None n° benefit or equivocal benefit 

1 « Mild less than 15% pain reduction 
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1.5 




Mild-moderate 


15-25% pain reduction 


2.0 




Moderate 


25-33% pain reduction 


2.5 




Moderate-major 


33-45% pain reduction 


3.0 




Major 


45-60% pain reduction 


3.5 




Major-total 


60-80% pain reduction 


4.0 




Total 


greater than 80% pain reduction 



For each body pan and for each percentage composition of each compounded 
medication, the individual ratings as well as a mean, which is the statistical mean of the 
values given according to the scale listed above, are provided. For example, 3 patients 
were administered doxepin 5% to their back, and the mean level of relief was 2.333. By 
contrast, 13 patients received the 5%/10% doxepin-guaifencsin combination, and their 
mean level of pain relief was 2.885. Results for 7/10 and 10/10 compositions of doxepin 
guaifenesin are also given, and the mean for the entire sample of dox-guai in all 
combinations is provided at the end of the section, namely 2.722. 

The abbreviations used in Figure 2 are as follows: 
Abbreviations Generic Pharmaceutical names 



c-dox-gu carbamazepine doxepin guaifenesin 

c-gab-do carbamazepine gabapentin doxepin 

carb carbamazepine 

carb-ami carbamazepine amitriptyline 

carb-gab carbamazepine gabapentin 

dox doxepin 

dox-chl doxepin chlorzoxazone 

dox-guai doxepin guaifenesin 

g-dox-gu gabapentin doxepin guaifenesin 

gab-dox gabapentin doxepin 

k-ca-dox ketoprofen carbamazepine doxepin 

k-car-pi ketoprofen carbamazepine piroxicam 

k-dox-ch ketoprofen doxepin chlorozoxazone 

k-dox-gu ketoprofen doxepin guaifenesin 

k-dox-pi ketoprofen doxepin piroxicam 

k-g-do-g ketoprofen gabapentin doxepin guaifenesin 

k-gab ketoprofen gabapentin 

k-gab-ami ketoprofen gabapentin amitriptyline 

k-gab-do ketoprofen gabapentin doxepin 

k-gab-gu ketoprofen gabapentin guaifenesin 

k-gab-pi ketoprofen gabapentin piroxicam 

k-pi ketoprofen piroxicam 

la-li-gu lamotriginc lidocaine guaifenesin 

lam-chl lamotrigine chlorzoxazone 

n-dox-ch naproxen doxepin chlorzoxazone 

naproxen naproxen 

tri-chl trimipramine chlorzoxazone 
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Based on the results described herein, doxepin appears to be an effective pain 
5 . 

relief medication when administered transdermally and appears to be substantially free 

of side effects when administered transdermally as described herein. 

Doxepin appears to provide about three times the positive response rate 

10 5 compared to at least some other pharmaceutical agents described herein, regardless of 

whether such other pharmaceutical agents are administered singly or in combination. 

Doxepin appears lo be substantially more effective than amitriptylinc as a pain, e.g., 

neuropathic pain agent when administered transdermally. This' appears to be true 

regardless of whether doxepin is administered as a single agent or is administered in 

1 0 combination with other pharmaceuticals as described herein. 

Carbamazepine appears to provide positive effects as a pain, e.g., neuropathic 

20 pain agent, at least in properly selected patients. Carbamazepine appears lo cause a rash 

in at least some patients, requiring its discontinuation. 

These side effects appear similar to those that are noted for oral administration of 

15 carbamazepine. Gabapentin appears to be free of side effects when administered 

transdermally. Although some patients appear to derive some benefit from a 

combination of transdermally administered ketoprofen, gabapentin, and prioxicam, the 

effect appears to be relatively weak compared to the effect provided by doxepin. 

Guaifenesin appears to provide benefit as an adjunctive treatment, of painful 

20 spasticity. For the patient population described herein, amilriptyline appeared to offer 

limited pain relief when administered transdermally. It appears that combining 

gabapentin with doxepin may offer some additional benefit. The addition of 

35 guaifenesin to doxepin may be of particular value when painful spasticity is present. 

In view of the above, the invention provides treatment to patients for whom oral 

25 delivery is suboptimal, such as patients who experience gastrointestinal or other side 

effects, patients who experience poor absorption for orally delivered pharmaceuticals 

and/or patients who benefit from delivery over an extended period or a relatively rapid 

delivery or higher rate of increase of plasma levels. The present invention achieves 

delivery of therapeutic amounts of pharmaceuticals, for at least some patient 

45 30 populations, substantially without skin irritation, gastrointestinal or other side effects 

associated with orally-delivered pharmaceuticals, especially psychopharrnaceuticals, and 

yields clinical benefits comparable to or greater than those received by patients lo whom 

corresponding pharmaceuticals were administered orally. In view of the above reasons, 
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particularly effective pain medications aTe those described in examples 65, 67, 69 and 
70. 

A number of variations and modifications of the invention can also be used. It is 
believed that blood plasma levels may be increased by providing for two or more 
10 5 transdermal applications per day and/or applying a transdermal composition to two or 

more sites. 

In at least one case, application of a Prozac gel formulation twice daily appeared 
to approximately double the plasma level. It is believed that an approach such as 
applying a Prozac gel formulation twice daily to two sites will yield middle range 
10 therapeutic levels of about 140-250 hg/ml. At least partially on the basis of the results 
described herein for fluoxetine, it is believed olanzapine (sold under the trade name 
20 Zyprexa) or a fluoxetine/olanzapine mixture in a lecithin organogel will pTOve useful. 

Other types of psychotropic or psychopharrnaceutical medications for which the 
described transdermal delivery' may be used including psychostimulant medications. 
1 5 One example of a psychostimulant medication is Methylphenidate (sold under the trade 
name Ritalin) used in the treatment of attention deficit hyperactivity disorder (ADHD). 
Methylphenidate typically has a 2-4 hour duration of action necessitating frequent 
dosing of a patient which is particularly difficult to accomplish with children in school. 
It is believed that by using transdermal administration, it will be possible to achieve an 
20 extension of effective dosing throughout the day, eliminating the need for frequent oral 
medication administration. It is believed that transdermal administration will also 
eliminate peaks and valleys of blood plasma levels which, it is believed, will be more ■ 
35 clinically effective. It is believed similar results will be obtained with other 

pharmaceuticals, for example, Dextroamphetamine (under the trade name Dcxedrine) 
25 although it is believed the need is less acute since a time release "spansule" form of the 
medication is available which typically has a 5-6 hour duration of acuon. Another group 
of psychotropic medications which, it is believed, will benefit from transdermal delivery 
includes antipsychotic medication such as those used in the treatment in schizophrenia. 
Embodiments of the invention include, but are not necessarily limited to, use by 
45 30 patients with enteric absorption deficits. 



25 



30 



40 



SO 



55 



49 



WO 00/00120 



PCT/US99/14653 



Equivalents 

Those skilled in the art will recognize, or be able to ascertain using no more than 
routine experimentation, many equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be encompassed by the following 
claims. 
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5 WHAT IS CLAIMED IS: 

1 . A transdermal composition for treatment of pain in a subject comprising: 

(a) an amine containing compound having biphasic solubility in an 
10 5 amount effective to treat pain in a subject; and 

(b) a pharmaceutically acceptable carrier suitable for transdermal 
delivery of the amine containing compound. 
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2. The transdermal composition of claim 1, further comprising an agent 
1 0 which enhances the activity of the amine containing compound having biphasic 

solubility. 

3. The transdermal composition of claim 2, wherein the agent which 
enhances the activity of the amine containing compound having biphasic solubility is a 

1 5 muscle relaxant. 

4. The transdermal composition of claim 1, wherein the amine containing 
compound is an antidepressant compound. 

20 5. The transdermal composition of claim 4, wherein the antidepressant 

compound is a tricyclic antidepressant compound. 



6. The transdermal composition of claim 1, wherein the amine containing 
compound is doxepin. 

25 

35 7. The transdermal composition of claim 1 , wherein the amine containing 

compound is trimipramine. 

8. The transdermal composition of claim 1 , wherein the amine containing 
40 30 compound is a sodium channel blocker. 

9. The transdermal composition of claim 1 , wherein the pharmaceutically 
acceptable carrier is a lecithin organogel. 



35 10. The transdermal composition of claim 3, wherein the muscle relaxant is 

selected from the group consisting of guaifenesin, chlorzoxazone, dantrolene sodium, 
metaxalone, carisoprodol, and combinations thereof. 
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1 1 . The transdermal composition of claim 1 0, wherein the muscle relaxant is 
guaifenesin. 

12. The transdermal composition of claim 3, wherein the muscle relaxant is a 
benzodiazepine. 

13. The transdermal composition of claim 12, wherein the benzodiazepine is 
clozapine. 

14. The transdermal composition of claim 12, wherein the benzodiazepine 
is diazopam. 

15. The transdermal composition of claim 1 , further comprising an 
anti-inflammatory compound. 

1 6. The transdermal composition of claim 1 5, wherein the anti-inflammatory 
compound is a nonsteroidal anti-inflammatory compound. 

17. The transdermal composition of claim 16, wherein the nonsteroidal 
anti-inflammatory compound is selected from the group consisting of celecoxib, 
etodolac, mefanamic acid, nabumetone, salsalate, naproxen, vioxx*, and combinations 
thereof. 

18. A transdermal composition for treatment of pain in a subject comprising: 

(a) an amine containing compound having biphasic solubility in ari 

amount effective to treat pain in a subject; 

(b) a muscle relaxant in an amount effective to enhance the activity of 
the amine containing compound having biphasic solubility; and 

(c) a pharmaceutical ly acceptable carrier suitable for transdermal 
delivery of the amine containing compound and the muscle relaxant. 

19. The transdermal composition of claim 18, wherein the muscle relaxant is 
selected from the group consisting of guaifenesin, chlorzoxazone, dantrolene sodium, 
metaxalone, carisoprodol, and combinations thereof. 

20. The transdermal composition of claim 1 8, wherein the muscle relaxant is 
guaifenesin. 
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21 . The transdermal composition of claim 1 8, wherein the muscle relaxant 
has biphasic solubility. 

22. The transdermal composition of claim 18, wherein the amine containing 
5 compound is an antidepressant compound. 

23. The transdermal composition of claim 22, wherein the antidepressant 
compound is a tricyclic antidepressant compound. 

j0 24. The transdermal composition of claim 22, wherein the antidepressant 

compound is selected from the group consisting of doxepin, trimipramine, and 
combinations thereof. 

25. The transdermal composition of claim 1 8, wherein the amine containing 
1 5 compound is doxepin. 

26. The transdermal composition of claim 1 8, wherein the amine containing 
compound is a sodium channel blocker. 

20 27. The transdermal composition of claim 18, wherein the pharmaceutically 

acceptable carrier is a lecithin organogel. 



28. The transdermal composition of claim 18, further comprising an 
anti-inflammatory compound. 

25 

35 29. The transdermal composition of claim 28, wherein the anti-inflammatory 

compound is a nonsteroidal anti-inflammatory compound. 

30. The transdermal composition of claim 29, wherein the nonsteroidal 
40 30 anti-inflammatory compound is selected from the group consisting of celecoxib, 

etodolac, mefanamic acid, nabumctone, salsalate, naproxen, vioxx*, and combinations 
thereof. 

45 3 1 . A transdermal composition for treating pain in a subject comprising: 

35 . . _ . (a) doxepin in an amount effective to treat pain in a subject; 

(b) guaifenesin in an amount effective to enhance the activity of 

doxepin; and 

50 



55 



53 



10 



15 



20 



25 



WO 00/00120 PCT/US99/14653 

(c) a pharmaceutical^ acceptable carrier suitable for transdermal 
delivery of the doxcpin and the guaifenesin. 

32. The transdermal composition of claim 3 1 , wherein the pharaiaceuticaHy 
5 acceptable carrier is a lecithin organogel. 

33. The transdermal composition of claim 31, further comprising an 
anti-inflammatory compound. 

10 34. A method of treating pain in a subject comprising contacting the subject 

with a transdermal composition comprising: 

(a) an amine containing compound having biphasic solubility in an 
* amount effective to treat pain in the subject; and 

(b) a pharmaceutical^ acceptable carrier suitable for transdermal 
15 delivery of the amine containing compound. 

35. The method of claim 34, wherein the transdermal composition further 
comprises an agent which enhances the activity of the amine containing compound 
having biphasic solubility. 

20 

36. The method of claim 35, wherein the agent which enhances the activity 
of the amine containing compound having biphasic solubility is a muscle relaxant. 

37. The method of claim 34, wherein the amine containing compound is an 
25 antidepressant compound. 

38. The method of claim 37, wherein the antidepressant compound is a 
tricyclic antidepressant compound. 

40 30 39. The method of claim 37, wherein the antidepressant compound is 

selected from the group consisting of doxepin, trimipraminc. and combinations thereof. 

40. The method of claim 37, wherein the antidepressant compound is 
45 doxepin. 

35 

41 . The method of claim 34, wherein the amine containing compound is a 
sodium channel blocker. 
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42. The method of claim 34, wherein the pharmaceutical ]y acceptable carrier 
is a lecithin organogel. 

43. The method of claim 36, wherein the muscle relaxant is selected from the 
group consisting of guaifenesin, chlorzoxazone, dantrolene sodium, metaxalone, 
carisoprodol, and combinations thereof. 

44. The method of claim 43, wherein the muscle relaxant is guaifenesin. 

45. The method of claim 36, wherein the muscle relaxant is a 
benzodiazepine. 

46. The method of claim 45, wherein the benzodiazepine is clozapine. 

47. The method of claim 45, wherein the benzodiazepine is diazopam. 

48. The method of claim 34. wherein the transdermal composition further 
comprises an anti-inflammatory compound. 

49. The method of claim 48. wherein the anti-inflammatory compound is a 
nonsteroidal anli-inflammatory compound. 

50. The method of claim 49, wherein the nonsteroidal anti-inflammalory 
compound is selected from the group consisting of celecoxib, etodolac, mefanamic acid, 
nabumetone. salsalate, naproxen, vioxx®, and combinations thereof. 

51 . A method for selecting a compound suitable for treating pain in a subject 
comprising: 

(a) transdermally administering an amine containing compound having 
biphasic solubility to a subject; and 

(b) detecting whether pain is treated in the subject to thereby select a 
compound suitable for treating pain in a subject. 

52. A transdermal composition for treatment of pain in a subject comprising: 

(a) a compound capable of blocking afferent neuron transmission in 
an amount effective to block afferent neuron transmission in a subject; and 

(b) a pharmaceutically acceptable carrier suitable for transdermal 
delivery of the compound. 



55 



WO 00/00120 PCT/US99/14653 
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5 

53. The transdermal composition of claim 52, further comprising. an agent 
which enhances the activity of the compound suitable for blocking afferent neuron 
transmission. 
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cpt 90862 Medication Management (cdw ver. 4-24-95) 90862.DOC 
Patient: Date 



Current Medication: 1) 

2) 

3) 
4) 
5) 

6) 

Diagnoses: Axis 1 : _ 



Axis 3: 



Axis 2: GAF 

Subjective: 



Objective 
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MEMORY 
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CRYING SPELLS 
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SIDE EFFECTS: 



AFFECT ' 
CONCENTRATION. 

IRRITABILITY 

A/V HALLUC 



ENERGY LEVEL. 
WEIGHT 



RESPONSE OF DEPRESSION SYMPTOMS TO MEDICATIONS: 

EXCELLENT GOOD FAIR POOR 

RESPONSE OF ANXIETY SYMPTOMS TO MEDICATIONS: 

EXCELLENT GOOD FAIR POOR 



N/A 



N/A 



CONCURRENT MEDICATION CONDITIONS: 



ASSESSMENT: 



PLAN: 1 ) Continue meds: 

2) Change dosage: 

3) New Med: 

4) 
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Case Processing Summary(a) 





Cases 




Included 
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N 
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N 
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N 
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ankle * MEDS * Composition 


4 


3.1% 
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96.9% 
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100.0% 


arm * MEDS * Composition 


10 


7.6% 


121 


92.4% 
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100.0% 


Back " MEDS • Composition 
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62 
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100.0% 
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1201 91.6% 
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100.0% 
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100.0% 
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25 
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106 


80.9% 
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100.0% 


wrist * MEDS * Composition 


26 


19.8% 
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80.2% 
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100.0% 


a Limited to first 150 cases 
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Provisional Patent Application No. 60/122,903 filed on Mar. 
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application Ser. No. 09/106,684 filed on Jun. 29, 1998, now 
U.S. Pat. No. 6,290,986 which is a continuation-in-part of 
PCT Application Ser. No. PCT/US97/19651 filed on Oct. 24, 
1997, and a continuation-in-part of U.S. patent application 
Ser. No. 08/957,485 filed on Oct. 24, 1997, now abandoned, 15 
and U.S. Provisional Patent Application Ser. No. 60/029,120 
filed on Oct. 24, 3996. The contents of all of the aforemen- 
tioned application(s) are hereby incorporated by reference. 

FIELD OF THE INVENTION 20 

i 

The present invention is directed to methods and compo- 
sitions for transdermal administration. In particular, the 
present invention is directed to methods and compositions 
for the transdermal administration of an amine containing 25 
compound having biphasic solubility and/or an agent which 
enhances the activity of the amine containing compound 
having biphasic solubility, e.g., a muscle relaxant, to relieve 
pain. 

BACKGROUND OF THE INVENTION 30 

It is believed that damage to somatic sensory nerves 
causes a somatic sensory loss. Such damage can be caused 
by a variety of means' including trauma, diseases such as 
diabetes, herpes zoster and late-stage cancer, chemotherapy, 35 
or by a chemical injury. It is believed that neural pain circuits 
rewire themselves, both anatomically and biochemically, 
after nerve injury. In many patients suffering from damage 
to somatic sensory nerves, negative symptoms such as 
numbness are joined by positive sensations, involving a sort 40 
of false sensation of pain. The experience can range from 
mild dysesthesia to excruciating pain, rendering some 
patients unable to work, walk or do other daily activities. 

In the past, patients were generally treated by adminis- 
tration of analgesics to relieve pain. A vast majority of such 45 
patients receive doses of these agents orally. Unfortunately, 
in some situations, oral administration of such agents has 
been associated with a variety of side effects, such as liver 
damage, kidney damage, gastrointestinal side effects, 
addiction, sedation, and/or weight gain which cannot be 50 
tolerated well by the patient. In other cases, malabsorption 
of oral preparations have resulted in subtherapeutic plasma 
levels. In other cases, the agents have relatively short plasma 
half- lives, necessitating inconveniently frequent dosing. In 
general, oral delivery involves a time delay as the analgesic 55 
is absorbed via the digestive system before entering the 
bloodstream. A number of agents which have traditionally 
been administered orally or by injection have been inappro- 
priate or suboptimal for some patients when 
so- administered. There are a number of medications which, 60 
in at least some patients, are not tolerated well when orally 
administered (e.g. which cause undesirable gastrointestinal 
or other side effects) and/or which provide undesirably high 
or low concentrations or delayed concentrations in a target 
tissue. In some cases, dosages which are appropriate for oral 65 
administration, upon being distributed more or less uni- 
formly throughout the body, are undesirably low in a par- 
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ticular area, e.g., tissue, to achieve desired results. Oral or 
injection administration may result in too slow or too rapid 
increase in blood plasma levels, e.g., may involve an unde- 
sirably long time delay as the analgesic is absorbed by the 
digestive system before entering the bloodstream, or may 
result in a "spike" in blood plasma levels followed by an 
undesirably low level, where a more constant level would be 
preferable. Some analgesics are particularly prone to cause * 
or contribute to kidney or liver damage when administered 
orally. 

Although other forms of delivery of pharmaceuticals 
agents are known, each has its drawbacks. Parenteral (i.e., 
intravenously or intramuscularly injected) administration is 
inconvenient and expensive, and is rarely used outside the 
hospital. Inhalation is believed to be not feasible with many 
analgesic agents currently in use. Therefore, there is a need 
for an analgesic delivery system which provides effective 
and acceptable levels, while preferably avoiding or reducing 
undesired effects such as liver damage or gastrointestinal 
side effects. 

SUMMARY OF THE INVENTION 

The present invention provides a transdermal composition 
for the treatment of pain in a subject, particularly a human 
subject. The transdermal composition for the treatment of 
pain in a subject includes an amine containing compound 
having biphasic solubility in an amount effective to treat 
pain in a subject and a pharmaceutical^ acceptable carrier 
suitable for transdermal delivery of the amine containing 
compound, e.g., a lecithin organogel carrier. In a preferred 
embodiment, the transdermal .composition further includes 
an agent which enhances the activity of the amine containing 
compound having biphasic solubility, e.g.,. a muscle 
relaxant, such as guaifenesin, chlorzoxazone, dantrolene 
sodium, metaxalone, carisoprodol, and combinations 
thereof. Preferably, the agent which enhances the activity of 
the amine containing compound having biphasic solubility, 
e.g., the muscle relaxant, also has a biphasic solubility. 

In one embodiment of the present invention, the amine 
containing compound having biphasic solubility is an anti- 
depressant compound, such as a tricyclic antidepressant 
compound, e.g., doxepin or trimipramine. 

In another embodiment of the present invention, the 
amine containing compound having biphasic solubility is a 
sodium channel blocker, an anti-epileptic compound, or an 
anti-convulsant compound. 

Another embodiment of the invention features a transder- 
mal composition which includes an a mine -containing com- 
pound as described herein and an anti-inflammatory 
compound, such as a nonsteroidal anti-inflammatory 
compound, e.g., celecoxib, etodolac, mefanamic acid, 
nabumetone, salsalate, naproxen, vioxx®, and combinations 
thereof. Such a composition can further include an agent 
which enhances the activity of the amine containing 
compound, e.g., a muscle relaxant such as guaifenesin. 

In another aspect, the invention features a transdermal 
composition for the treatment of pain in a subject including 
an amine containing compound having biphasic solubility in 
an amount effective to treat pain in a subject; a muscle 
relaxant in an amount effective to enhance the activity of the 
amine containing compound having biphasic solubility; and 
a pharmaceutical^ acceptable carrier suitable for transder- 
mal delivery of the amine containing compound having 
biphasic solubility and the muscle relaxant. 

In yet another aspect, the invention features a transdermal 
composition for the treatment of pain in a subject including 
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doxepio in an amount effective lo treat pain in a subject - 
;.guaifenesin in an amount effective to enhance the activity 
of doxepin; and a pharmaceutically acceptable carrier suit- 
able for transdermal delivery of the doxepin and the guaifen- 
esin. 5 

Other aspects of the invention feature methods for treating 
pain in a subject in which the subject is contacted with a 
transdermal composition including an amine containing 
compound having biphasic solubility in an amount effective 
to treat pain in the subject; and a pharmaceutically accept- io 
able carrier suitable for transdermal delivery of the amine 
containing compound to thereby treat pain in the subject. In 
a preferred embodiment, the transdermal composition is 
applied to the skin of the subject. 

Another aspect of the invention features a method for 15 
selecting a compound suitable for treating pain in a subject. 
The method includes transdermally administering an amine 
containing compound having biphasic solubility to a sub- 
ject; and determining whether pain is treated in the subject 
to thereby select a compound suitable for treating pain in a 20 
subject. In a preferred embodiment, the method can further 
include modeling* the compound using a computer equipped 
with a three-dimensional chemical structure modeling pro- 
gram; and determining whether the three dimensional 
chemical structure of the compound possesses sufficient 25 
characteristics to be useful as a sodium channel blocker, 
thereby selecting a compound suitable for treating pain in a 
subject. 

In another aspect, the invention features a transdermal 
composition suitable for transdermal delivery, which 30 
includes a therapeutically effective amount of a pharmaceu- 
tical compound (e.g., a serotonin specific reuptake inhibitor, 
a mood stabilizing compound, a dopamine compound, a 
compound suitable for treating attention deficit hyperactiv- 
ity disorder, a compound suitable for treating hypertension 35 
and akathisia, an analgesic compound, or a compound used 
in the treatment of impotence) and a pharmaceutically 
acceptable carrier suitable for transdermal delivery of the 
pharmaceutical compound, e.g., a lecithin organogel carrier. 

In yet another aspect, the invention features a transdermal 40 
composition for treatment of pain in a subject which 
includes a compound capable of blocking afferent neuron 
transmission in an amount effective lo block afferent neuron 
transmission in a subject; and a pharmaceutically acceptable 
carrier suitable for transdermal delivery of the compound. 45 

Other features and advantages of the invention will be 
apparent from the following detailed description and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an evaluation form used in evaluating an 50 
embodiment of the present invention. 

FIG. 2 is a table depicting the results from clinical 
experiments using compositions of the invention. 

DETAILED DESCRIPTION OF THE 55 
INVENTION 

The present invention provides a transdermal composition 
suitable for treatment of pain in a subject. The transdermal 
composition includes an amine containing compound hav- 
ing biphasic solubility in an amount effective to treat pain in 60 
a subject; and a pharmaceutically acceptable carrier suitable 
for transdermal delivery of the amine containing compound 
having biphasic solubility. 

As used herein, the term "subject" includes a mammal, 
such as a human, a horse, a pig, a cow, a mouse, a rat, a 65 
rabbit, or a goat. In preferred embodiment, the subject is a 
human. 
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As used herein, the term "pain" is art recognized and 
includes a bodily sensation elicited by noxious chemical, 
mechanical, or thermal stimuli, in a subject, e.g., a mammal 
such as a human. The term "pain" includes chronic pain, 
such as lower back pain; pain due to arthritis, e.g., osteoar- 
thritis; joint pain, e.g., knee pain or carpal tunnel syndrome; 
myofascial pain, and neuropathic pain. The term "pain" 
further includes acute pain, such as pain associated with . 
muscle strains and sprains; tooth pain; headaches; pain 
associated with surgery; or pain associated with various 
forms of tissue injury, e.g., inflammation, infection, and 
ischemia. 

As used herein, the term "amine containing compound 
having biphasic solubility" includes compounds having at 
least one amine moiety and having sufficient lipid solubility 
(e.g., solubility in polar solvents such as ethanol, 
ethoxydiglycerol, ethoxydiglycol, chloroform, benzene, and 
the like) such that the compound passes through the stratum 
corneum, and has sufficient aqueous solubility to be active 
in the aqueous environment of the dermis and the underlying 
tissue. 

Transdermal compositions of the present invention 
include an amine containing compound having biphasic 
solubility in an amount effective to treat pain in a subject. As 
used herein, the terms "amount effective to treat pain in a 
subject" and "effective amount" are used interchangeably 
herein and include an amount effective, at dosages and for 
periods of time necessary, to achieve the desired result, e.g., 
sufficient to treat pain in a subject. An effective amount of an 
amine containing compound or a pharmaceutical compound 
as defined herein may vary according to factors such as the 
disease state, age, and weight of the subject, and the ability 
of the amine containing compound or pharmaceutical com- 
pound lo elicit a desired response in the subject. Dosage 
regimens may be adjusted to provide the optimum thera- 
peutic response. An effective amount is also one in which 
any toxic or detrimental effects of the amine containing 
compound having biphasic solubility or pharmaceutical 
compound are outweighed by the therapeutically beneficial 
effects. 

The transdermal compositions of the invention can further 
include an agent which enhances the activity of the amine 
containing compound having biphasic solubility. As used 
herein, an "agent which enhances the activity of the amine 
containing compound having biphasic solubility" includes 
an agent which enhances the pharmacological activity of the 
amine containing compound hiving biphasic solubility (e.g., 
the ability of the amine containing compound to treat pain), 
or enhances the transdermal delivery of the amine contain- 
ing compound having biphasic solubility (e.g., the ability of 
the amine containing compound to cross the stratum 
corneum), or enhances both the pharmacological activity 
and the transdermal delivery of the amine containing com- 
pound. Examples of agents which enhance the activity of the 
amine containing compound having biphasic solubility, 
include muscle relaxants, described in further detail below. 

As used herein, the term "transdermal" composition 
includes compositions capable of passing through the stra- 
tum corneum of a subject. The term transdermal further 
includes compositions capable of passing through the epi- 
dermis of a subject, compositions capable of passing 
through the dermis of a subject, and compositions capable of 
passing through the hypodermis of a subject. In preferred 
embodiments, the term transdermal includes compositions 
capable of passing through the skin of a subject and reaching 
the underlying tissues and organs. 

As used herein, the term "transdermal delivery" includes 
delivery of, for example, a compound through the stratum 
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corneum of a subject. The lerm transdermal delivery further 
includes delivery of, for example, a compound through the 
epidermis of a subject, delivery of, for example, a compound 
through the dermis of a subject, and delivery of, for 
example, a compound through the hypodermis of a subject. 
In preferred embodimenls, the term transdermal delivery 
includes delivery of, for example, a compound through the 
skin of a subject to the underlying tissues and organs. 

The present invention further features a transdermal com- 
position for treatment of pain in a subject which includes a 
compound capable of blocking a fie rem neuron transmission 
in an amount effective to block afferent neuron transmission 
in a subject; and a pharmaceutically acceptable carrier 
suitable for transdermal delivery of the compound. 

As used herein, the term "compound capable of blocking 
afferent neuron transmission" includes a compound which is 
capable of blocking the ability of an afferent neuron, i.e., a 
sensory neuron, to carry an impulse toward the central 
nervous system. 

Various aspects of the invention are described in further 
detail in the following subsections: 

Amine Containing Compounds Having Biphasic Solubility 
Amine containing compounds having biphasic solubility 
for use in the transdermal compositions of the invention 
include antidepressant compounds, antiepileptic 
compounds, anticonvulsant compounds, and sodium chan- 
nel blockers. As used herein, the term "antidepressant com- 
pounds" includes compounds capable of alleviating the 
symptoms of depression. Examples of antidepressant com- 
pounds include all tricyclic antidepressants (e.g., 
amitriptyline, dothiepin, or lofepramine), bupropion (sold 
under the trade name Wellbutrin), reboxeiirie (sold under the 
trade name Edronax), nefazodone (sold under the trade name 
Serzone) and trazone (sold under the trade name Desyrel). 
Antidepressant compounds are described in, for example, 
the 1998 SIGMA catalogue and the "The Merck Index", 
12th Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, 
NJ., 1996, the contents of which are incorporated herein by 
reference. 

In one embodiment of the present invention, the antide- 
pressant compounds of the present invention contain a 
tricyclic moiety. Therefore, in a preferred embodiment, a 
transdermal composition of the present invention includes a 
tricyclic antidepressant compounds. Exemplary tricyclic 
antidepressants include adinazolam, amitriptylinoxide, 
amoxapine, clomipramine, demexiptiline, dimetacrine, 
dothiepin, doxepin, imipramine N-oxide, iprindole, 
lofepramine, melitracen, metapramine, noxiptilin, 
pizotyline,propizepine, quinupramine, tianeptine, and trimi- 
pramine. A particularly preferred tricyclic antidepressant for 
use in the compositions of the invention is doxepin. 

Tricyclic antidepressant compounds are described in, for 
example, "Guide to Clinical Neurology* 1 by J. P. Mohr et al. 
(Churchill Livingstone, 1995), the contents of which are 
incorporated herein by reference. 

Preferably, the tricyclic antidepressant compound is 
selected from the group consisting of doxepin, trimipramine, 
other tricyclics having biphasic solubility, and combinations 
thereof. When combined with other compounds, such as an 
agent which enhances the activity of the amine containing 
compound, e.g., a muscle relaxant, and/or an anti- 
inflammatory compound, e.g., a nonsteroidal anti- 
inflammatory compound, as discussed below, the tricyclic 
antidepressant preferably constitutes from about 1% by 
weight (% by wt.) to about 30% by wt. of the total amount 
of the pharmaceutical, more preferably from about 3% by 
wt. to about 15% by wt., and most preferably from about 5% 
. by wt. to about 13% by wt. 
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The amine containing compounds having biphasic solu- 
bility used in the transdermal compositions of the invention 
further include antiepileptic compounds. As used herein, the 
term "antiepileptic compound" includes compounds capable 
of alleviating the symptoms of epilepsy. Exemplary antiepi- 
leptic compounds for use in the compounds of the invention 
include lamotrigine, felbamate, and carbamazepine. 
Preferably, the antiepileptic compound is selected from the 
group consisting of lamotrigine, felbamate, carbamazepine, 
and combinations thereof. When combined with other 
compounds, such as an agent which enhances the activity of 
the amine containing compound, e.g., a muscle relaxant, 
-and/or an anti-inflammatory compound, e.g., a nonsteroidal 
anti-inflammatory compound as discussed below, the anti- 
epileptic compound constitutes from about 1% by wt. to 
about 30% by wt. of the total amount of the pharmaceutical, 
more preferably from about 3% by wt. to about 20% by wt., 
and most preferably from about 5% by wt. to about 15% by 
wt. Antiepileptic compounds are described in, for example, 
the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, NJ., 
1996, and the. "Guide to Clinical Neurology" by J. P. Mohr 
et al. (Churchill Livingstone, 1995) the contents of which 
are incorporated herein by reference. 

In another aspect of the present invention, the amine 
containing compounds having biphasic solubility of the 
present invention include anticonvulsant compounds. As 
used herein, the term "anticonvulsant compound" includes 
compounds capable of alleviating the symptoms of 
convulsion, i.e., the violent involuntary tetanic contractions 
of an entire group of muscles. Exemplary anticonvulsant 
compounds which for use in toe compositions of the inven- 
tion include felbamate, lamotrigine and carbamazepine. 
Preferably, the anticonvulsant compound is selected from 
the group consisting of felbamate, lamotrigine, and combi- 
nations thereof. When combined with other compounds, 
such as an agent which enhances the activity of the amine 
containing compound, e.g., a muscle relaxant, and/or an 
anti-inflammatory compound, e.g., a nonsteroidal anti- 
inflammatory compound as discussed below, the anticon- 
vulsant compound constitutes from about 1% by wt. to about 
30% by wt. of the total amount of the pharmaceutical, more 
preferably from about 3% by wt. to about 20% by wt., and 
most preferably from about 5% by wt. to about 15% by wt. 
Anticonvulsant compounds are described in, for example, 
the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, NJ., 
1996, and the "Guide to Clinical Neurology" by J. P. Mohr 
et al. (Churchill Livingstone, 1995) the contents of which 
are incorporated herein by reference. 

In yet another aspect of the present invention, the amine 
containing compounds having biphasic solubility of the 
present invention include adrenergic agonist compounds. 
Preferably, the adrenergic agonist compound is tizanidine. 
When combined with other compounds, such as a muscle 
relaxant and/or nonsteroidal anti-inflammatory compound as 
discussed below, the adrenergic agonist compound consti- 
tutes from about 1% by wt. to about 30% by wt. of the total 
amount of the pharmaceutical, more preferably from about 
3% by wt. to about 20% by wt., and most preferably from 
about 5% by wt. to about 15% by wt. Adrenergic agonist 
compounds are described in, for example, the 1998 SIGMA 
catalogue, the "The Merck Index", 12l:h Ed., Budavari et al., 
eds., Merck & Co., Inc., Rahway, N.J., 1996, and the "Guide 
to Clinical Neurology" by J. P. Mohr et al.(ChurchiU 
Livingstone, 1995) the contents of which are incorporated 
herein by reference. 
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The amine containing compounds having biphasic solu- 
bility used in the transdermal compositions of the invention 
further include sodium channel blockers. As used herein, the 
term "sodium channel blockers" includes compounds which 
are capable of blocking the activity of a sodium channel. 
Examples of sodium channel blockers include tetrodoxin, 
flecainide, disopyramide, and lerfenadine. Sodium channel 
blockers are described in, for example, the 1998 SIGMA 
catalogue, the 'The Merck Index**, 12t:h Ed., Budavari et al., 



enhance the relaxation of muscles (e.g., provide relief from 
muscle spasm) and, thus, facilitate or enhance the transder- 
mal delivery of the transdermal compositions of the inven- 
tion. Exemplary muscle relaxants include both skeletal 
muscle relaxants and smooth muscle relaxants such as 
anticholinergics, antispasmodics, bronchodilators, and 
vasodilators. Muscle relaxants are described in, for example, 
the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, N J., 



eds., Merck & Co., Inc., Rahway, NJ., 1996, and the "Guide 10 1996, pp. THER-1 to THER-28, and the "Guide to Clinical 

to Clinical Neurology" by J. P. Mohr et al.(Churchill Neurology" by J. P. Mohr et al. (Churchill Livingstone, 

Livingstone, 1995) the contents of which are incorporated 1995) the contents of which are incorporated herein by 

herein by reference. reference. Preferably, the muscle relaxant is selected from 

Whenever nerves are damaged, for example, by trauma, the group consisting of guaifenesin, benzodiazepines (e.g., 

by diseases such as diabetes, herpes zoster, or late-stage 35 clozapine or diazepam), chlorzoxazone, dantrolene sodium, 

cancer, or by chemical injury (e.g., as an untoward conse- metaxalone, carisoprodol, other muscle relaxants haying 



quence of agents including the false -nucleoside anti-HIV 
pharmaceuticals), neural pain circuits rewire themselves, 
anatomically and/or biochemically. Thus, following an 



biphasic solubility, and combinations thereof More 
preferably, ' the muscle relaxant is selected from the group 
consisting of guaifenesin, chlorzoxazone, and combinations 



injury, new sodium channels are formed which is believed to 20 thereof. A preferred muscle relaxant for use in the compo- 



constitute the basis for chronic pain development. Through 
a similar action in the dorsal root ganglia, chronic regional 
pain syndromes may develop. Each time one of these 
sodium channels depolarizes, a nerve impulse originates. 



sitions of the invention is guaifenesin. 

Preferably the muscle relaxant has biphasic solubility. 
Preferably the muscle relaxant, when present in the phar- 
maceutical composition, constitutes from about 1% by wt. to 



Because there are so many sodium channels, there may be 25 about 30% by wt. of the total amount of the pharmaceutical, 



a constant cascade of nerve impulses, causing allodynia, 
burning sensations, and/or dysesthesias. It is believed that 
some chronic pains may be mediated through sodium chan- 
nels in nerve cells. Thus, it is believed that amine containing 
compounds having biphasic solubility which can block 30 
sodium channels may also be used in the transdermal 
compositions of the invention. 

In one embodiment of the invention, the amine moiety of 
the amine containing compounds having biphasic solubility 



more preferably from about 3% by wt. to about 20% by wt., 
and most preferably from about 5% by wt to about 15% by 
wt. 

Anti-Inflammatory Compounds 

The transdermal compositions of the present invention 
may also include an anti-inflammatory compound. As used 
herein, the term "anti-inflammatory compound" includes a 
compound which is capable of reducing cell migration, 
caused by ischemic and trauma associated events, and 



of the present invention may function similar to a sodium ion 35 therefore reduces edema formation to thereby provide pain 



upon entry into the sodium channel of a nerve eel] mem- 
brane. A non-polar moiety, which is preferably present in the 
amine containing compound having biphasic solubility of 
the present invention may interact with the nerve cell 



relief. Preferably, the anti-inflammatory compound is a 
nonsteroidal anti-inflammatory compound (i.e., NTHE) 
including ketoprofen. Anti-inflammatory compounds, e.g., 
NTHEs, are described in, for example, the 1998 SIGMA 



membrane, perhaps through Van der Waals forces. In such 40 catalogue, the "The Merck Index", 12t:h Ed., Budavari et at., 



cases, it is believed that the presence of the non-polar moiety 
prevents or inhibits a complete uptake of the amine con- 
taining compound having biphasic solubility through the 
nerve cell membrane. It is believed that one or more these 



eds., Merck & Co., Inc., Rahway, NJ., 1996, pp. THER-1 to 
THER-28, and the "Guide to Clinical Neurology" by J. P. 
Mohr et al. (Churchill Livingstone, 1995) the contents of 
which are incorporated herein by reference. Preferably, the 



interactions prevent or reduce the amount and/or the rate of 45 NTHE is selected from the group consisting of celecoxib, 

depolarization and ion exchange involved in stimulus etodolac, mefanamic acid, nabumetone, salsalate, naproxen, 

conduction, thereby decreasing pain sensation. Vioxx®, COX-2 NTHEs having biphasic solubility, and 

The amount of an amine containing compound having combinations thereof, 
biphasic solubility useful in relieving pain transdermal^ More preferably, the NTHE is selected from the group 

may be determined by methods known in the art, and 50 consisting of celecoxib, etodolac, naproxen, COX-2 NTHEs 

typically ranges from about 1 mg to about 300 mg per having biphasic solubility, and combinations thereof, 

subject per dose, preferably from about 5 mg to about 100 Preferably, the NTHE has biphasic solubibty. The NTHE, 

mg per subject per dose, and more preferably from about 10 when present in the transdermal composition, preferably, 

mg to about 50 mg per subject per dose, depending on a constitutes from about 1% by wt. to about 30% by wt. of the 

variety of factors including the particular amine containing 55 total amount of the pharmaceutical, more preferably from 

compound having biphasic solubility used, whether the area about 3% by wt. to about 30% by wt., and most preferably 

of transdermal application is the site of action, and the from about 5% by wt. to about 30% by wt. 

intended size of the site of action. In a preferred Dosages 

embodiment, the amount of an amine containing compound The concentration as well as the quantity of the amine 

having biphasic solubility useful in relieving pain 60 containing compounds having biphasic solubility, the agents 

transdermally,is5,10,15,20,25,30,35,40,45,50,55,60, which enhance the activity of the amine containing 

65,70,75,80,85,90,95, 100 mg, 150 mg, 200 mg, 250 mg, compounds, e.g., the muscle relaxants, and the anti- 



or 300 mg per subject per dose 
Muscle Relaxants 



inflammatory compounds can be varied independently in 
order to achieve the desired effect. For example, higher 



Transdermal compositions of the present invention may 65 concentrations of the amine containing compounds having 



also include a muscle relaxant. As used herein, the term 
"muscle relaxant" includes compounds which facilitate or 



biphasic solubility, the muscle relaxants, and the anti- 
inflammatory compounds contained in a dosage form of 
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decreased viscosity may result in an analgesic with fast 
onset and short duration. High concentrations of the amine 
containing compounds having biphasic solubility, the 
muscle relaxants, and the anti-inflammatory compounds 
contained in a dosage form of increased viscosity may result 
in polent analgesic with fast onset and long duration. Low 
concentrations of the amine containing compounds having 
biphasic solubility, the muscle relaxants, and the anti- 
inflammatory compounds in a dosage form of decreased 



carboxymelhylcellulose, hydroxy ethylcellulose and the like; 
pectin; a mixture of sulfated sucrose and aluminum hydrox- 
ide; hydropbilic polysaccharide gums including natural 
plant exudates, such as karaya gum, gbatti gum, tragacanth 
gum, xanthan gum, jaraya gum and the like; seed gums 
including guar gum, locust bean gum, psillium seed gum and 
the like; and lecithins such as soya lecithin. In addition to the 
above ingredients, compositions of the present invention ' 
may also include other ingredients such as various pharaia- 



iuuoujiiioiui j vuuij'uu ... ~ y — . ... , . 

viscosity may result in mild analgesic with longer onset and 10 ceutically acceptable additives available to those sJullea in 

short duration. Low concentrations of the amine containing the art. These additives include binders, stabilizers, 

compounds having biphasic solubility, the muscle relaxants, preservatives, flavorings, fiances, and pigments, 

and the anti-inflammatory compounds contained in a dosage In another embodiment, the pharmaceutically acceptable 

form of increased viscosity may have mild analgesic prop- carrier of the present invention includes van pen cream 

erties with longer onset and longer duration. The ability to 15 (cetyl alcohol, stearyl alcohol, stenc acid, gllycerol 

vary the concentration of the amine containing compounds monosterate, isopropyl myristate, soya lecithm, BHT alco- 



baving biphasic solubibty, the muscle relaxants, and the 
anti-inflammatory compounds from very low to high of the 
total composition, combined with the ability to coat thin 



hoi 95%, simethicone, sodium hydroxide 30% solution, 
polyoxyl slearate, edetate disodium 5%, purified water, 
urea). 



(about 0.1 mm) or thick (about 0.5 mm) enables the prac- 20 Other Pharmaceutical Compounds 



titioner of the invention to vary the dosage of the system as 
needed for particular level of pain and anatomical sites of 
interest. It should be appreciated, however, that, onset time 
as yell, as duration of analgesic effect of the transdermal 



In another aspect, the invention features a transdermal 
composition suitable for transdermal delivery, which 
includes a therapeutically effective amount of a pharmaceu- 
tical compound (e.g., a serotonin specific reuptake inhibitor, 



composition of the present invention will vary from subject 25 a mood stabilizing compound, a dopamine compound, a 

to subject as well as on the basis of the site of application, compound suitable for treating attention deficit byperactiv- 

and properties of the amine containing compounds having ity disorder, a compound suitable for treating hypertension 

biphasic solubility, the muscle relaxants, and the anti- and akathisia, an analgesic compound, or a compound used 

inflammatory compounds. in the treatment of impotence) and a pharmaceutical^ 

Generally, the concentration of the amine containing 30 acceptable carrier suitable for transdermal delivery of the 

compounds having biphasic solubility, the muscle relaxants, pharmaceutical compound. 

and the anti-inflammatory compounds can range, on a As used herein, the term "pharmaceutical compound 



35 



weight basis, from about 1% to about 30% of the total 
composition, preferably from about 3% to about 20%, and 
more preferably from about 5% to about 15%. 
Pharmaceutically Acceptable Carriers 

The transdermal compositions of the present invention 
also includes a pharmaceutically acceptable carrier which is 
capable of transdermal delivery of the amine containing 
compound having biphasic solubility. As used herein, the 40 
term "pharmaceutically acceptable carrier suitable for trans- 
dermal delivery" includes a carrier capable of delivering the 
amine containing compound transdermally as defined above. 
Suitable carriers for transdermal delivery of pharmaceuticals 



includes compounds suitable for treating a targeted condi- 
tion and capable of being delivered in active form, in vivo. 
Examples of pharmaceuticals include drugs, enzymes, 
chemical compounds, combinations of chemical 
compounds, biological macromolecules and analogs thereof. 
Examples of pharmaceutical compounds are described in 
detail below. 

In one embodiment of the invention, the pharmaceutical 
compound is a serotonin specific reuptake inhibitor (SSRI)* 
SSRls are commonly prescribed for patients with diagnoses 
of mood disorders, some forms of anxiety disorder 
(particularly panic disorder), obsessive compulsive 



are described in U.S. Pat. No. 5,446,070, the contents of 45 disorders, some forms of menopausal disorders, and eating 



which are incorporated herein by reference. Briefly, phar- 
maceutically acceptable carriers of the present invention 
include any suitable finite (i.e, solid) or non-finite (i.e, 
non-solid, such as liquid or semi-liquid) carrier including 



disorders (especially bulimia nervosa). Examples of such 
SSRls include sertraline (sold under the trade name Zoloft), 
paroxetine (sold under the trade name Paxil), fluoxetine 
(sold under the trade name Prozac), venlafaxine (sold under 



liquids, semi-liquids or solid carriers, such as a bioadhesive. 50 the trade name Effexor), and fluvoxamine (sold under the 



Thus, the amine containing compounds having biphasic 
solubility may be admixed with a pharmaceutically accept- 
able carrier such as a cream, gel, emulsion, lotion, salve, 
paste, plaster, ointment, spray solution, or any other "non- 



trade name Luvox). 

In another embodiment of the invention, the pharmaceu- 
tical compound is a mood stabilizing medication, such as 
carbamazepine (sold under the trade name Tegretol) and 



finite" carrier known in the art of pharmaceutical delivery. 55 valproic acid (sold under the trade name Depakote). Ipese 

For example, the base of a non-finite carrier may be lipid agents are used frequently in psychiatric practice as either 

including phospholipids such as lecithins; fatty oils; lanolin; augmentation medications (to render antidepressants more 

vasoline; paraffins; glycols; higher fatty acids; and higher effective) or as anti-manic medications in the treatment of 

alcohols. bipolar mood disorder. Mood stabilizing medications are 

The term "bioadhesive" as used herein includes an adhe- 60 also used in neurologic practice for the treatment of seizure 

sive which attaches to a biological surface such as skin or disorders and for the treatment of certain pain disorders. 



mucosal tissue. Preferably, the bioadhesive of the present 
invention is self-adhesive in that it attaches to the site of 
interest without the need to reinforce its attachment by way 



In yet another embodiment of the invention, the pharma- 
ceutical compound is a compound used for treating Atten- 
tion Deficit Hyperactivity Disorder (ADHD), one example 



of another adhesive. Suitable bioadhesive include natural or 65 of which is permoline, sold under the trade name Cylert 



synthetic polysaccharides such as cellulose derivatives 
including methy Icellu lose, cellulose acetate, 



Permoline is a medication that is used in the treatment of 
Attention Deficit Hyperactivity Disorder in children and 
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adults, ll is practically insoluble in water, but soluble in 
ethylene glycol and lipids, making it a good candidate for 
transdermal administration 

In a further embodiment of the invention, the pharmaceu- 
tical compound is a dopamine compound, used for treating 
Parkinson's disease, examples of which are pergolide, sold 
under the trade name Perroax and bromocriptine mesylate, 
sold under the trade name Parlodel. 

In yet another embodiment of the invention, the pharma- 
ceutical compound is a compound used for treating hyper- 
tension and akathisia, one example of which is propranalol, 
sold under the trade name Inderal. 

In yet a further embodiment of the invention, the phar- 
maceutical compound is a compound used in the treatment 
of impotence such as sildenafil, sold under the tradename 
Viagra. It is believed that transdermal administration of 
sildenafil may be useful, for at least some subjects, as 
compared to oral administration which has been found, in at 
least some situations, to be associated with gastrointestinal 
side effects. 

Methods For Preparing The Transdermal compositions 

Another embodiment of the present invention provides a 
method for preparing the above described transdermal 
compositions, by admixing a therapeutically effective 
amount of the amine containing compound having biphasic 
solubility, optimally an agent which enhances the activity of 
the amine containing compound, e.g., a muscle relaxant, 
optimally an anti-inflammatory compound with the carrier 
suitable for transdermal delivery of the amine containing 
compound. 

In one embodiment of the present invention, a transder- 
mal composition is prepared by dispersing or dissolving 
crushed tablets, capsules or other preparation(s) of the amine 
containing compound having biphasic solubility, the muscle 
relaxants, and the anti-inflammatory compounds, which 
were intended for oral delivery, in a gel formed of soya 
lecithin and isopropyl palmitate or isopropyl myristate, 
alcohol, or ethoxy diglycol. In another embodiment of the 
present invention, Pluronic gel, formed of Pluronic such as 
Pluronic F127, potassium sorbate and water is used. 

In a particular embodiment of the present invention, a 
transdermal composition including a combination of dox- 
epin with guaifenesin is useful for treating pain. It is 
believed that transdermal administration of such combina- 
tion can be advantageous, for at least some patients, as 
compared to oral administration, because higher local phar- 
maceutical concentrations at the site(s), e.g., of injury, can 
be achieved yielding an improved therapeutic response 
without systemic side effects such as weight gain, 
drowsiness, gastrointestinal upset and/or other known side 
effects of these pharmaceuticals. 
Methods For Use 

In one embodiment, the invention feature methods for 
treating pain in a subject in which the subject is contacted 
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tion is applied to the skin at the site or sites of pain. Patients 
can be evaluated by means of a structured evaluation form, 
e.g., completed at a frequency of at least one lime per week. 
Evaluation of patients are for the present symptoms as well 
as any side effects from currently administered medications. 
This makes it possible to note changes on an ongoing basis. 

Compositions of the invention can be self-administered 
doses in the form of a gel applied to the skin by the patient, 
or be implemented by providing a transdermal preparation in 
premeasured doses preferably in connection with an adhe- 
sive or other covering or patch so that the dosage may be 
administered e.g., by placing the adhesive patch on the skin 
of the patient. Although some embodiments of the invention 
have been described in connection with positioning the 
pharmaceutical gel on the arm of a patient, other positioning 
on the skin of a patient can also be used. Because, depending 
on the formulation, speed or duration of transdermal deliv- 
ery may vary as function of skin location, in one embodi- 
ment the location of the skin to which the pharmaceutical is 
applied is selected so as to relatively increase or decrease the 
delay, speed, duration, or rate of delivery of the 
pharmaceutical, either with respect to a particular tissue or 
systemicaUy. 

For example, when a rapid rise in blood scrum levels is 
desired, a placement which enhances delivery rale, such as 
behind the ear, can be used. When it is desired to enhance 
dose or delivery rate locally, the transdermal formulation 
may be positioned adjacent the desired treatment area. 
Membranes or matrices, such as a polymer matrix, may be 
used to limit or control delivery rates. In addition to trans- 
dermal gel or patch delivery, delivery of the transdermal or 
aerosol formulation can be achieved, e.g. by administration 
as nose drops, eardrops, eyedrops and/or suppositories. 

In one embodiment, medications dispensed in transdermal 
gel form will be dispensed in unit doses, such as blister 
packs. The gel will be extruded from the blister pack, and 
rubbed on the administration site. The dosage will be 
adjusted by varying the number of unit dose applied. This 
will ensure accurate dosimetry and will avoid contamination 
of the gel. 

Methods For Selecting A Compound Suitable For Treating 
Pain 

In a further aspect, the invention features a method for 
selecting a compound suitable for treating pain in a subject. 
The method includes transdermally administering an amine 
containing compound having biphasic solubility to a sub- 
ject; and determining whether pain is treated in the subject 
to thereby select a compound suitable for treating pain in a 
subject. In a preferred embodiment, the method can further 
include modeling the compound using a computer equipped 
with a three-dimensional chemical structure modeling pro- 
gram (e.g., Molecules-3D Professional Edition, version 
2.60, copyright 1991-1998, Molecular Arts Corp., €> 
1994_1998 WCB/McGraw Hill); and determining whether 
the three-dimensional chemical structure of the compound 



with a transdermal composition including an amine contain- 55 possesses sufficient characteristics to be useful as a sodium 



ing compound having biphasic sole in an amount effective to 
treat pain in the subject; and a pharmaceutically acceptable 
carrier suitable for transdermal delivery of the amine con- 
taining compound to thereby treat pain in the subject In a 
preferred embodiment, the transdermal composition is 
applied to the skin of the subject as often as needed for the 
alleviation of pain. For example, the transdermal composi- 
tion may be applied daily, weekly, monthly, yearly, for a 
length of time sufficient to alleviate pain. 

Detailed examples of the preparation are provided below, 
along with examples of results obtained from transdermal 
administration to human patients. Preferably, a gel prepara- 



cbannel blocker, thereby selecting a compound suitable for 
treating pain in a subject. 

The effectiveness of the amine containing compound 
having biphasic solubility to treat pain can be tested in vitro 
60 or in vivo. An animal model for pain, e.g., such as the one 
described in Krai M. G. et al. (1999) Pain 81(l-2):15-24 
can, for example, be used for testing such compounds. 

This invention is further illustrated by the following 
examples which should not be construed as limiting. The 
65 contents of all references, patents and published patent 
applications cited throughout this application, as well as the 
Figures are incorporated herein by reference. 
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EXAMPLES 
Example 1 

One hundred grams of lecithin soya (granular) and 0.66 
grams sorbic acid NF-FCC powder) were dispersed in 100 5 
grams (117 milliliters (mL)) of isopropyl palmitate NF and 
allowed to stand overnight. Approximately 220 milliliters of 
lecitbin-isopropyl palmitate in a form of a liquid of a syrup 
consistency was formed. 

10 

Example 2 

One hundred grams of lecithin soya (granular) and 0.66 
grams sorbic acid (NF-FCC powder) is dispersed in 100 
grams (117 milliliters) of isopropyl myristate NF and 
allowed to stand overnight. Approximately 220 milliliters of 
lecilhin-isopropyl myristate in a form of a liquid of a syrup 
consistency was formed. 

Example 3 

20 

A beaker was prepared by treasuring to a volume of 100 
milliliters. It was considered important to measure the 
volume accurately rather than using beaker markings. An 
amount of Pluronic F127 NF (20 grams for a 20 percent gel, 
30 grams for a 30 percent gel, 40 grams for a 40 percent gel) 25 
was mixed with 0.3 grams potassium sorbate NF. Refriger- 
ated purified water was added in an amount sufficient to 
bring the volume to 100 milliliters. When all of the granules 
had been wet the gel was refrigerated. Solution look place 
upon cooling, taking 12 to 24 hours. The resulting 100 3Q 
milliliters of Pluronic gel was kept refrigerated, since the gel 
will solidify at room temperature. 

Example 4 1( 

Nine grams of carbamazepine in tablet form was ground 35 
in mortar and pestle. 4.3 milliliters of eihoxy diglycol was 
added and mixed to form a creamy paste. 13.2 millibters of 
soya lecithin was added and mixed until smooth. The 
resulting 24 cc of solution was put into a 60 cc syringe. 
About 36 cc Pluronic F127 gel 20 percent (made according 40 
to Example 3) was placed in another syringe. The material 
was mixed well between syringes to yield 60 cc of carbam- 
azepine organogel having a strength of 150 milligrams (mg) 
per milliliter. In some cases, the mixture was run through an 
ointment mill to reduce particle size. 45 

Example 5 

Sixty 100 milligram tablets of buproprion were ground 
and strained to form a fine powder. The buproprion powder 
was dissolved in 30 cc purified water, placed in a filter and 50 
washed with 10 to 20 cc purified water. The filtrate was used 
to make a 20 percent Pluronic gel using the procedures from 
Example 3, substituting filtrate for an equivalent volume of 
water, and stored in a refrigerator. Thirteen milliliters of 
soya lecithin was mixed with one-half the buproprion Plu- 55 
ronic gel and mixed between syringes to form a first batch. 
Thirteen milliliters of soya lecithin was mixed with the 
second half of the buproprion Pluronic gel and mixed 
between syringes to form a second batch. To each batch was 
added sufficient Pluronic gel F127 (made according to 60 
example 3) to yield a total of two 60 cc batches of buprop- 
rion HQ organogel having a strength of 15 milligrams per 
milliliter. ■ . ■ „ 

Example 6 65 

600 milligrams of fluoxetine HQ (in the form of thirty 20 
milligram capsules) was placed in a beaker and dissolved in 



374 B2 

14 

approximately 18 cc of 95 percent ethyl alcohol. The solu- 
tion was filtered through a filter funnel using fine filler paper. 
The residue was washed with 95 percent alcohol. The filtrate 
was heated, maintaining a temperature less than 85° C, to 
evaporate the alcohol to concentrate to 1 to 1 milliliters. 600 
milligrams of isopropyl palmitate was combined with 600 
milligrams of soya lecithin (granular), set aside and allowed 
to liquefy. Upon liquefaction, a thick syrupy consistency 
was obtained. 1.2 grams of the mixture was drawn into a 10 
milliliter syringe and the alcoholic solution of fluoxetine 
HQ was drawn into another syringe. The two syringes were 
attached together with a Luer-Luer adapter and the gel was 
thoroughly mixed. All of the organogel was then transferred 
into one syringe and the empty syringe was disconnected. 
Sufficient quantity of 20 percent Pluronic F127 gel (formed 
as described in Example 3) was drawn into the empty 
syringe to make a total of 6 milliliters when added to the 
volume in ' the other syringe. A Luer-Luer adapter was 
attached and the contents of the two syringes was remixed 
until a smooth creamy mixture was obtained. All the mixture 
was transferred into one syringe, the empty syringe was 
removed and the Luer-Luer adapter was removed. 

A Luer-oral adapter was attached to the mixture and 
transferred to six 1 milliliter oral syringes, was filled with 1 
milliliter of the gel. In this way, each syringe contained five 
20 milligram doses, or ten 10 milligram doses to yield a total 
of 60 doses of fluoxetine in lecithin organogel having a 
strength of 10 milligrams per 0.1 milliliters. 

Example 7 

Twelve 250 milligram tablets of nefazadone were crushed 
in a mortar and pestle and put through a strainer. 4.8 
milliliters of ethoxy diglycol (8 percent) was added and 
mixed. In cases in which all particles were not dissolved, 2 
milliliters of Pluronic were added and mixed. 13.6 milliliters 
of soya lecithin were added and mixed. The resulting 
mixture was put into syringes with a Luer adapter and mixed 
well. Sufficient Pluronic F127 gel, prepared according to 
Example 3, was added to achieve a volume of 60 cc and 
mixed well to yield 60 cc of nefazadone organogel having a 
strength of 50 milligrams per milliliter. 

Example 8 

Thirty 40 milligram tablets of paroxetine were crushed 
and run through a strainer, discarding green coating material. 
4.8 milliliters of ethoxy diglycol was added to the powder 
and mixed in a mortar and pestle. Forty milliliters of 
Pluronic F127 gel 20 percent, formed according to Example 
3, was added in graduated amounts to the powder and mixed 
until smooth using a spatula. 13.2 millibters of soya lecithin 
was added and mixed well and the resulting material placed 
into syringes and sufficient quantity of Pluronic gel was 
added to bring the volume to 60 milliliters. In those such 
cases where particle size of the resulting material was too 
large, the cream was run through an ointment mill to yield 
60 milliliters of paroxetine organogel having a strength of 20 
milligrams per milliliter. 

Example 9 . 

Thirty 100 milligram tablets of sertraline were crushed 
into a fine powder and strained, discarding the yellow 
coating. Sufficient amount of Pluronic F127 gel 20 percent 
(formed according to Example 3) was added to achieve a 
volume of 38 milliliters and mixed well in a mortar and 
pestle until a smooth cream was achieved. This material was 
placed into syringes and mixed between the syringes to 
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obtain a compact cream. 13.2 milliliters of soya lecithin was 
added and mixed well between the syringes using about 20 
pumps. Sufficient quantity of Pluronic F127 gel 20 percent 
was added to yield 60 milliliters of sertraline gel having a 
strength of 15 milligrams per milliliter. 

Example 10 

Venlafaxine hydrochloride has a solubility in water of 572 
mg/mL (adjusted to ionic strength of 0.2 M with sodium 
chloride). Forty-five 100 milligram tablets of venlafaxine 
were crushed and put through a strainer. The powder was 
dissolved in 15 cc purified water, the' solution placed into a 
filter and washed with 10 cc purified water. The filtrate was 
used to make a 20 percent Pluronic gel using the procedures 
of Example 3 (substituting the filtrate for an equivalent 
amount of water) and placed into a refrigerator overnight 
13.2 milliliters of soya lecithin were drawn into a syringe 
with a Luer loc. The venlafaxine Pluronic gel was drawn into 
another syringe coupled to the first syringe and mixed well. 
Sufficient Pluronic F127 gel was added to achieve a volume 
of 60 cc with a strength of 75 mg. per cc. 

Example 11 

15 grams of sodium valproate (Depakote) was ground in 
mortar and pestle. 4 mL of ethoxy diglycol was added and 
mixed well to form a creamy paste. 19.8 mL of soya lecithin 
was added and mixed until smooth. The resulting 24 cc of 
solution was put into 2 syringes with a Luer Loc and mixed 
well. The mixture was divided so that half is in each syringe. 
Using another 60 cc syringe, Pluronic 30% gel was added to 
each to bring each syringe to a volume of 45 mL. 

Example 12 

Paroxetine hydrochloride has a solubility in water of 5.4 
mg/mL. Paroxetine (Paxil) gel was prepared, according to 
the procedures of example 8. A dosage of 40 mg per day was 
self- administered by a 59 year old male patient by applica- 
tion to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 21 0 days, blood was drawn and 
blood serum level of Paxil was determined to be 0 nano- 
grams (ng) per mL, while typical reference levels are 49±26 
ng/mL, indicating possible poor absorption or lab error. 
Clinical evaluation of the patient over a 210 day period of 
such transdermal administration indicated benefit to patient 
without Gl side effects similar to that noted with oral 
preparation. 

Example 13 

Sertraline hydrochloride is slightly soluble in water and 
isopropyl alcohol and sparingly soluble in ethanol. Sertra- 
line (Zoloft) gel was prepared, according to the procedures 
of example 9. A dosage of 100 mg per day was self- 
administered by a 54 year old female patient by application 
to the skin, for a period of at least 1 hour. No skin irritation 
was reported. After 19 days, blood was drawn and blood 
serum level of Zoloft was determined to be 5 ng/mL, while 
typical reference levels are 30-200 mg/mL indicating pos- 
sible limited absorption or lab error. 

Example 14 

Fluoxetine hydrochloride has a solubility in water of 14 
mg/mL. Fluoxetine (Prozac) gel was prepared, according to 
the procedures of example 6. A dosage of 20 mg per day was 
self-administered by a 54 year old female patient by appli- 
cation to the skin, for a period of at least 1 hour. No skin 



irritation was reported. After 7 days, blood was drawn and 
blood serum level of fluoxetine was determined to be 45 
ng/ml, while the plasma level of the primary active metabo- 
lite norfluoxetin was also 45'ng/ml. There was evidence of 
5 patient benefit from the clinical evaluation^ 

Example 15 

Carbamazepine is practically insoluble in water and 
soluble in alcohol and in acetone. Carbamazepine (Tegretol) 

10 gel was prepared, according to the procedures of example 4. 
A dosage of 400 mg per day was self- ad ministered by a 55 
year old male patient by application to the skin, for a period 
of at least 1 hour. No skin irritation was reported. After 120 
days, blood was drawn and blood serum level of Tegretol 

15 was determined to be 4.6 micrograms (j4g) per mL, while 
typical therapeutic levels are 4-10 11 /ig/ml indicating good 
absorption. There were no GI side effects and the patient 
demonstrated clinical improvement. 
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Example 16 



Carbamazepine (Tegretol) gel was prepared, according to 
the procedures of example 4. A dosage of 200 mg per day 
was self-administered by a 53 year old male patient by 
• application to the skin, for a period of at least 1 hour. No skin 
25 irritation was reported. After 60 days, blood was drawn and 
blood serum level of Tegretol was determined to be 10.8 
/4g/mL, while typical therapeutic levels are 4-10 11 ftg/vaL 
indicating excellent absorption. There were no GI side 
effects and the patient demonstrated clinical improvement. 



Example 17 



Sertraline (Zoloft) gel was prepared, according to the 
„ procedures of example 9. A dosage of 50 mg per day was 
35 self-administered by a 53 year old male patient by applica- 
tion to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 63 days, blood was drawn and 
blood serum level of Zoloft was determined to be 23 ng/mL, 
while typical reference levels are 30-200 mg/mL. The 
^ patient demonstrated a good clinical response without GI 
side effects. 

Example 18 

Carbamazepine (Tegretol) gel was prepared, according to 
4 5 the procedures of example 4. A dosage of 200 mg per day 
was self-administered by a 47 year old male patient by 
application to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 91 days, blood was drawn and 
blood serum level of Tegretol was determined to be less than 
50 0.5 /ig/mL, while typical therapeutic levels are 4-10 pg/n\L, 
indicating poor absorption, lab error, or patient non- 
compliance. 

Example 19 

55 Buproprion is highly soluble in water. Buproprion 
(Wellbutrin) gel was prepared, according to the procedures 
of example 5. A dosage of 100 mg per day was self admin- 
istered by a 47 year old male patient by application to the 
skin, for a period of at least 1 hour. No skin irritation was 

60 reported. After 44 days, blood was drawn and blood serum 
level of Wellbutrin was determined to be less than 0.5 
ng/mL, while typical therapeutic levels are 10-30 indicating 
poor absorption, lab error, or patient non-compliance. 
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Example 20 

Fluoxetine gel was prepared, according to the procedures 
of example 6. Typically, a total daily adult dosage of 
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fluoxetine as applied lo the skin according lo the present 
invention is between about 20 mg and 200 mg, more 
preferably between about 120 mg and about 200 mg. Dos- 
ages for non-adults and/or non-human mammals may need 
to be adjusted, e.g. proportionally to body weight A dosage 
of 20-60 mg per day was self-administered by 5 patients, 
including that of example 13 and also including a 44 year old 
male patient, a 53 year old female patient, a 47 year old male 
patient and a 36 year old female patient by application to the 
skin, for a period of at least 1 hour. No skin irritation or 
gastrointestinal side effects were reported. Clinical evalua- 
tion of the patients over a 30-180 day period of such 
transdermal administration indicated a clinical response 
ranging from complete remission of symptoms to moderate 
improvement. 

Example 21 

Fluoxetine gel was prepared, according lo the procedures 
of example 6. A dosage of 80-160 mg per day was self 
administered by a 50 year old female by application to the 
skin, for a period of at least 1 hour. No skin irritation was 
reported. After 7 days at the 80 mg dosage level blood was 
drawn and the blood serum of fluoxetine was determined to 
be 34 ,ng/mL fluoxetine and 25 ng/mL norfluoxetine, while 
typical reference levels are 50-480 ng/mL, indicating good 
absorption. There was evidence of patient benefit from the 
clinical evaluation. The dosage was then increased to 160 
rag per day and administered by the same method. After 7 
days at the 160 mg dosage level blood was drawn and the 
blood serum level of fluoxetine was determined to be 90 
ng/mL fluoxetine and 25 ng/mL norfluoxetine, indicating 
good absorption. There was evidence of increased patient 
benefit at this higher dosage level which correlated posi- 
tively with the higher plasma level. The patient has been 
receiving the medication continuously for a period of 5 
months. 

Example 22 

Fluoxetine gel was prepared, according to the procedures 
of example 6. A dosage of 80-160 mg/day was self admin- 
istered by a 38 year old female by application to the skin, for 
a period of at least 1 hour. No skin irritation was reported. 
After 7 days at the 80 mg dosage level, blood was drawn and 
the blood serum level of fluoxetine was determined lo be 25 
ng/mL of fluoxetine and 25 ng/mL norfluoxetine. There was 
evidence of patient benefit from the clinical evaluation. The 
dosage was then increased to 160 mg per day and admin- 
istered by the same method. 

Example 23 

Sertraline (Zoloft) gel was prepared, according to the 
procedures of example 9. A dosage of 50-200 mg per day 
was self- administered by 6 patients, including those of 
examples 12 and 16 and also including a 60 year old male 
patient, a 53 year old male patient, a 48 year old male 
patient, a 38 year old male patient and a 47 year old male 
patient, by application to the skin, for a period of at least 1 
hour. No skin irritation or gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a 7-90 day 
period of such transdermal administration indicated 
responses ranging from complete resolution of depression to 
no noticeable response. 

Example 24 

Carbarn a zepine (Tegretol) gel was prepared, according to 
the procedures of example 4. A dosage of 200-400 mg per 
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day was self-administered by 6 patients, including those of 
examples 14, 15 and 17, and also including a 48 year old 
female patient, a 48 year old male patient and a 54 year old 
female patient, by application to the skin, for a period of at 
least 1 hour. No skin irritation or gastrointestinal side effects 
were reported. The clinical evaluation of the patients over a 
30-300 day period of such transdermal administration indi- 
cated responses ranging from moderate improvement to no 
positive clinical response. 

Example 25 

Paroxetine (Paxil) gel was prepared, according to the 
procedures of example 8. A dosage of 20 mg per day was 
self-administered by the patient of example 12 as well as by 
a 15 year old female patient by application lo the skin, for 
a period of at least 1 hour. No skin irritation was reported. 
Clinical evaluation of the patients over a 30-210 day period 
of such transdermal administration indicated equivocal 
clinical improvement of the depression which may (or may 
not) have been related to the iransdennally administered 
Paxil. 

Example 26 

Five 150 mg tablets of amitriptyline were crushed and run 
through a strainer. The powder was put into syringes with a 
Luer Loc and mixed well with 2 mL ethoxy diglycol. About 
6 mL Pluronic Gel 20% was added and mixed well. 6.6 mL 
Soya Lecithin was added and mixed well. This mixture was 
thinned to 30-mL total volume with Pluronic Gel 20% and 
mixed well. The resulting mixture having a strength of 25 
mg/mL was placed in appropriate dispensing device. 

Example 27 

Amitriptyline (Elavil) gel was prepared, according to the 
procedure of example 26. A dosage of 25 mg per day was 
self-administered by a 47 year old male patient. Adminis- 
tration was by application to the skin, for a period of at least 
1 hour. No skin irritation or gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a 100 day 
period of such transdermal administration indicated an 
apparently good clinical response, comparable to that 
achieved with oral medication. 

Example 28 

Trazodone (Desyrel) gel was prepared, according to a 
procedure similar to that of example 7. A dosage of 50-150 
mg per day was self-administered by 2 patients, including a 
36 year old female patient and a 47 year old male patient. 
Administration was by application to the skin, for a period 
of at least 1 hour. No skin irritation or gastrointestinal side 
effects were reported. Clinical evaluation of the patients over 
a 42-90 day period of such transdermal administration 
indicated a good to excellent clinical response. 

Example 29 

Venlafaxine (Effexor) gel was prepared, according to a 
procedure similar to that of example 9. A dosage of 150-225 
mg per day was self-administered by 2 patients, including a 
54 year old female patient and a 55 year old male patient. 
Administration was by application to the skin, for a period 
of at least 3 hour. No skin irritation or gastrointestinal side 
effects were reported. Clinical evaluation of the patients over 
65 a 15-165 day period of such transdermal administration 
indicated a response ranging from no clinical improvement 
to mild clinical improvement. 
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Example 30 

Propranolol (Inderal) gel was prepared, according lo a 
procedure similar to that of example 8 to produce a gel 
having a strength of 40 rag of propranalol per mL of gel. A 
dosage of 80 mg per day was self-administered by 2 patients, 
including a 36 year old female patient and a 47 year old male 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 
over a 100 day period of such transdermal administration 
indicated results comparable to those achieved with oral 
medication. 

Example 31 

Buproprion (Wellbutrin) gel was prepared, according to a 
procedure described in example 5. A dosage of 150-200 mg 
per day was self-administered by 3 patients, including that 
of example 18, and also including a 38 year old male patient 
and a 53 year old female patient. Administration was by 
application to the skin, for a period of at least 1 hour. No skin 
irritation or gastrointestinal side effects were reported. Clini- 
cal evaluation of the patients over a 5—45 day period of such 
transdermal administration indicated equivocal results. 

Example 32 

Valproic acid (Depakote) gel was prepared, according to 
a procedure similar to that of example 4. A dosage of 3000 
mg per day was self-administered by a 38 year old male 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 
over a 30 day period of such transdermal administration 
indicated results comparable lo those achieved with oral 
medication. 

Example 33 

Valproic acid (Depakote) gel was prepared according to 
the procedure of example 11 . A dosage of 500-3 000 mg was 
self administered by two male patients, ages 41 and 49. 
Administration was by application to the skin, for a period 
of at least one hour. Significant skin irritation occurred with 
one patient, but no gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a period of 
two months revealed improvement, but upon longer term 
follow-up it appeared that other factors may have been 
responsible. After 28 days, blood was drawn and a serum 
valproic acid level of 26 /*g/mL was obtained for the 49 year 
old patient (while taking 250 mg twice daily), with a 
therapeutic reference range of 50-150 /ig/mL. This indicated 
poor to fair absorption, and the dosage was raised to 500 mg 
twice daily, with a further improvement in clinical response. 
The 41 year old patient reported a good clinical response to 
an initial dosage of250 mg adored twice daily, but a serum 
valproic acid level of only 1 /ig/mL was obtained. The 
dosage was increased to 500 mg twice daily, and a similar 
serum valproic acid level was obtained. The disparity 
between the clinical response and the plasma level might be 
explained either by laboratory error or placebo effect. 

Example 34 

A gel containing reboxetine (sold under the trade name 
Edronax) is prepared according to a procedure similar to that 
described in example 5 but using reboxetine in place of 
boproprion. The resulting mixture will be self administered 
by patients by application to the skin for a period of at least 
1 hour. No skin irritation or gastrointestinal side effects are 
expected. Clinical evaluation of patients over a 5—45 day 
period of such transdermal administration is expected to 
indicate a good response to treatment. 
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Example 35 

Nefazodone (Serzone) gel was prepared, according to a 
procedure described in example 7. A dosage of 100 mg per 
day was self-administered by a 61 year old (male, female) 
5 patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 
over a 21 day period of such transdermal administration 
indicated a good response to treatment. 

Example 36 

1 gram of permoline tablets are crushed in a mortar- and 
then dissolved in propylene glycol, just sufficient to effect 
dissolution. 3 mL of propylene glycol or 95% ethyl alcohol 

15 is added to form a paste. 6.6 mL soya lecithin is added to the 
mixture in the mortar. The mixture is placed in two syringes 
with a Luer Loc and mixed thoroughly. Each syringe is filled 
to 30 mL Pluronic F127 20% gel and mixed between 
syringes to produce a mixture having a strength of 33 

20 mg/mL. The mixture is put in an appropriate dispensing 
device. 

Example 37 

A 16-year-old female with an established diagnosis of 
25 Attention Deficit Disorder had been treated successfully 
with oral pemoline (Cylert) for about 6 months. To poten- 
tially decrease the risk of liver damage associated with 
long-term use, permoline prepared according lo the proce- 
dure of example 36 will be administered transdermally, by 
30 application to the skin in the post auricular region for a 
period of at least one hour, at two sites, twice daily. No skin 
irritation is expected. The clinical results are expected to be 
comparable to those obtained with the oral medication, 
although the dosage may have to be adjusted upwards to 
35 achieve adequate, plasma levels, and more time may be 
required to achieve satisfactory plasma levels. 

For psychiatric patients, some have received two or more 
psychopharmaceuticals, and in some cases, two or more of 
the above examples describe different evaluations for the 
40 same period of administration of a psychopharmaceutical 
agent. 

Of the patients who have received prescriptions for one or 
more of the medications as described in the examples above, 
each had previously demonstrated a significant intolerance 

45 to oral administration of one or more medications, prior to 
instituting transdermal administration. The laboratory mea- 
sures of plasma blood levels described above for transder- 
mally administered fluoxetine and carbamazepine are 
believed lo demonstrate good absorption transdermally 
using lecithin organogel matrix as the vehicle. Valproic acid 

50 and sertraline do not appear to be absorbed well or reliably. 
Valproic acid appears to cause skin irritation in some 
patients necessitating discontinuation. Both the laboratory 
measure of Buproprion and the patient clinical responses 
indicated poor or equivocal absorptions and results. Patient 

55 tolerance of transdermal administration has been good to 
excellent. Patients in the example above who suffered very 
severe GI side effects using oral preparations were more 
tolerant of the inconvenience of rubbing on the gel than were 
patients who bad experienced only mild to moderate side 

60 effects. In general, more highly motivated and ireatment- 
compliant patients also had a higher rate of sustained 
compliance. 

Patients in the examples above were evaluated by means 
of a structured evaluation form depicted in FIG. 1, which 
65 was completed at a frequency of at least one time per week 
for each patient receiving transdermal medication according 
to the present invention. The patients were evaluated both 
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for all present psychiatric symptoms as well as any side 
effects from currently-administered medications. In general, 
it is believed that patients with the most clear cut and 
uncomplicated diagnosis of major depression experienced 
the best results. In general, patients with severe personality 
disorders or with concealed substance abuse disorders did 
less well. 

Example 38 

1800 mg of gabapentin in powder form is dissolved with 
1 mL propylene glycol in syringes with a Luer Loc. 6.6 mL 
of Soya lecithin is added and mixed thoroughly between 
syringes. The resulting material is placed in a device for 
dispensing measured amounts. 

Example 39 

Gabapentin mixtures of 2% and 4% will be prepared by 
substituting 1200 mg gabapentin or 600 mg gabapentin in 
place of 1800 mg gabapentin, in example 38. 

Example 40 

Gabapentin, prepared according to Example 38 or 39, will 
be combined with either 3% or 5% Lidocaine in varying 
ratios. 1 

Example 41 

4% gabapentin, prepared according to Example 38 or 39, 
will be combined with 7% carbamazepine and 7% amitrip- 
tyline. 

Example 42 

2% gabapentin, prepared according to Example 38 or 39, 
will be combined with 2% carbamazepine and 1% 
Piroxicam, which is expected to yield better penetration into 
muscle tissue. 

Example 43 

Gabapentin, prepared according to Example 38 or 39, in 
concentrations ranging from 2%-6% will be combined with 
clonidine in concentrations between 0.2% and 0.3%. 

Example 44 

A 56-year-old woman had pill upper and lower extremity 
spasms as a result of spastic quadriparesis resulting from an 
injury. Oral gabapentin, an anticonvulsant, bad been admin- 
istered previously, but had caused a "drugged" feeling, one 
of the commonly reported side effects with this agent It was 
believed that use of transdermal gabapentin might provide 
local relief by achieving high local tissue concentrations 
near the site of administration without correspondingly 
elevated blood plasma levels. It is known that other 
anticonvulsants, such as carbamazepine, are useful in reduc- 
ing neurogenic pain. Gabapentin's solubility in water 
exceeds 10%, making systemic absorption less likely. Gaba- 
pentin prepared according to the procedure of example 38 
was self-a dm mistered by application to the skin in the area 
of pain. The patient reported moderate relief of spasms over 
a period of one week, with no systemic side effects and no 
report of skin irritation. 

Example 45 

Six grams of amitriptyline powder was placed in 40 
milliliters of Pluronic F127 33% gel and placed under 
refrigeration to dissolve. Two milliliters of ethoxy diglycol 
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was added to 4.8 grams of carbamazepine and mixed to form 
a smooth paste. 16.4 grams of soya lecithin was added to the 
resulting paste and mixed well. The dissolved amitriptyline 
composition was added to the carbamazepine composition 
and sufficient Pluronic F127 20% was added to make 120 
milliliters and the resulting composition was mixed well to 
yield a composition having 5% amitriptyline and 4% car- 
bamazepine. 

Example 46 

6 grams of doxepin was added to 20 milliliters Pluronic 
33% F127 and put into a refrigerator to dissolve. 24 grams 
of ketoprofen and 12 grams of guaifenesin was added to 10 
milliliters of 95% alcohol and mixed well. 26.4 milliliters of 
soya lecithin was added and mixed well and the doxepin 
composition was mixed with the ketoprofen/ guaifenesin 
composition. The resulting mixture was added to sufficient 
Pluronic 33% to yield 120 milliliters. The resulting compo- 
sition was mixed well to yield a composition having about 
20% ketoprofen, 5% doxepin and 10% guaifenesin 

Example 47 

6 grams of doxepin was added to 26 milliliters Pluronic 
33% and refrigerated to dissolve. 2 milliliters ethoxy dig- 
lycol was added 4.8 grams carbamazepine and mixed. The 
resultant mixture was added to 24 grams ketoprofen and six 
milliliters alcohol and the result was mixed well. 26.4 
milliliters soya lecithin was added to the ketoprofen com- 
position and mixed well. The doxepin composition was 
mixed with the carbamazepine/ketoprofen composition and 
sufficient Pluronic 33% was added to yield 120 millititers. 
The resultant composition was mixed well to yield a com- 
position having about 20% ketoprofen, 4% carbamazepine 
and 5% doxepin. 

Example 48 

0.15 grams sildenafil was crushed and strained and dis- 
solved in 5 milliliters Pluronic 20% F127 and mixed 
between syringes. 2.2 milliliters of soya lecithin was added 
and mixed. Sufficient Pluronic 20% was added to yield 10 
milliliters and the resultant composition was mixed well to 
yield a composition having the strength of about 15 milli- 
grams per milliliter. 

Example 49 

A mixture of Sildenafil 15 mg/ml was applied to the penis 
and scrotum of a 51 year old male. An immediate and strong 
erection resulted with sexual stimulation, without any irri- 
tation or burning. It is bebeved the composition will possess 
the therapeutic results claimed for orally administered 
Sildenafil, without any time delay, without any systemic GI 
side effects, and possibly without the degree of drug inter- 
action with nitrates used in cardiac disease. It is believed that 
this will contribute both to the convenience of use of the 
pharmaceutical and to its safety. 

Example 50 

Compositions according the examples 45 through 47, 53, 
55 were transdermally applied to numerous patients, for the 
purpose of treating pain including as described in other 
examples herein, with the results summarized in Table I 
below. The meaning of certain entries in Table I is indicated 
in Table II below. Blank results indicate no treatment at the 
pertinent site for this patient. Where a given line of Table I 
shows more than one site, one "best" (greatest pain relief) 
result if shown in bold. 
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TABLE 11 



Gender: 1 - male 
Surgery: 1 - one or more 
surgeries 
Pain: 1 » mild 



2 - female 
2 - no 

surgeries 
2 - moderate 



3 - severe-sufficient to 
produce observed tears 

Duration: length of treatment trial in weeks 
Result: 0 - no benefit 

1 m mild benefit 

2 - moderate benefit (greater than 25% pain reduction) 

3 - major benefit (greater than 40—45% pain reduction) 

4 • almost complete relief (greater than 80% pain reduction) 



Certain results drawn from the information of Table 1 are 
summarized in Table HI and IV 
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10 milliliters 95% alcohol. 1200 mg gabapentin was dis- 
solved in one ml propylene glycol in a syringe with a luer 
loc. 26.4 ml of soya lecithin was added to the ketoprofen- 
guaifenesin-alcohol mixture and mixed well. The resulting 
mixture was added to the gabapenlin-propylene glycol mix- 
ture and mixed well. 4.8 gm of carbamazepine was com- 
bined with the resultant combination and mixed well to form 
a smooth paste. The resulting paste was combined with the 
keloprofen-guaifenesin-alcoholgabapentin mixture and 
mixed well with sufficient pluronic to yield 120 ml of a 
composition containing ketoprofen 20%, carbamazepine 
4%, gabapentin 4%, guaifenesin 10%. 

Example 54 

A 58 year old female with damage to her cervical spinal 
cord with a resultant spastic quadreparesis reported moder- 



TABLE III 



Percent reported pain relief 



N (Number 



Site 


of data 
points) 


None 


Mild 


Mild- 
moderate 


moderate 


Major 


Total 


Wrist 


13 


16.7 


33.3 


8.3 


41.7 






Shoulder 


14 


7.1 


21.4 


14.3 


42.9 


7.1 


7.1 


Elbow 


5 




40 


20 


20 


20 




Back 


25 


24 


32 


8 


28 


8 




Arm 


7 


25.6 


14.3 


14.3 


28.6 


14 3 




Neck 


11 


9.1 


18.2 




45.5 


9.1 


18.2 


Knee 


13 


15.4 


46.2 


15.4 


7.7 


15.4 





TABLE IV 



(percent reported pain relief) 





N 


None 


Mild 


Mild- 
moderate 


moderate 


Major 


Total 


Best result without tricyclic 


36 


16.7 


36.1 


83 


27.8 


83 


2.8 


Best result with any tricyclic 


20 


10 


10 


20 


35 


15 


10 


Either tricyclic -sole agent 


7 




143 


14.3 


42.9 


14.3 


143 


Best result with ketoprofen 


25 


16 


44 


4 


28 


8 




gabapentin piraxicam 














4.7 


Best result without doxepin 


43 


18.6 


32.6 


14 


233 


7 


Best result with doxepin 


13 




7.7 


7.7 


53.8 


23.1 


7.7 



45 

Example 51 

A 51 year old female administered a composition pre- 
pared according to example 46, containing 20% ketoprofen, 
5% doxepin, and 10% guaifenesin to her back for a period 
of 2 weeks. She reported moderate pain relief, lasting 50 
several hours, after each application. She reported no skin 
irritation nor any other side effects. Oral medications had 
produced no relief, and had caused significant Gl side 
effects. 

55 

Example 52 

A 34 year old man administered a composition containing 
20% ketoprofen, 4% carbamazepine, and 5% doxepin to a 
very severely scarred wrist that had undergone 4 surgeries 
for carpel tunnel syndrome. He reported moderate pain 60 
relief, lasting for several hours after each application. No 
other treatment, including opiate oral pain medication, had 
been effective in providing even minor pain relief. 

Example 53 65 

24 grams ketoprofen and sufficient guaifenesin to result in 
a 30% final guaifenesin concentration, was mixed well with 



ate relief of both pain and muscle spasms when she appb'ed 
a mixture prepared generally according to example 53, 
containing ketoprofen 20%, carbamazepine 4%, gabapentin 
4%, guaifenesin 1 0% for a period of 8 weeks to ber back and 
hip. She bad been unable to tolerate both oral carbamazepine 
and oral gabapentin because of systemic side effects, includ- 
ing skin rash with the carbamazepine and dizziness and 
sedation with the gabapentin. She experienced no skin 
irritation nor other side effects with the transdermal formu- 
lation. 

Example 55 

Six grams of doxepin powder combined with 26 millili- 
ters pluronic and placed in the refrigerator until dissolved. 
1200 mg gabapentin was mixed with 1 ml propylene glycol 
and placed in a syringe with luer lock. 6.6 ml of soya lecithin 
was added and mixed well between syringes. 24 gm of 
keioprofen and 8 milliliters alcohol was mixed well between 
two syringes with luer loc. The doxepin mixture was mixed 
well with the gabapentin mixture and subsequently the 
ketoprofen mixture was added and mixed well. Sufficient 
pluronic 20% (about 54 ml) was added to yield 60 ml of a 
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composition having about 20% ketoprofen, 4% weight per- 
cent gab a pen tin and 5% weight percent doxepin. 

Example 56 

A 57 year old female applied a mixture, prepared gener- 
ally according to example 55, containing ketoprofen 20%, 
gabapentin 4%, and doxepin 5% for a period of 8 weeks to 
her neck and reported major relief. She applied, the same 
mixture to her shoulder and reported moderate relief. A 
mixture that substituted piroxicam for the doxepin produced 
only mild shoulder relief. 

Example 57 

A 35 year old man with a history of knee injury with 15 
vascular compromise and 3 surgeries applied a mixture, 
prepared generally according to example 45, containing 4% 
carbamazepine and 5% amitriplyline to his knee, and 
reported mild to moderate pain relief, without skin irritation 
nor other side effects. 20 

Example 57A 

A 41 year old woman with history of back surgery applied 
a mixture, prepared generally according to example 45, 
containing 4% carbamazepine and 5% gabapentin to her 
back for a period of 2 weeks. She reported mild pain relief. 

Example 58 

A 53 year old man with a history of two total bilateral 
knee replacements applied a mixture, prepared generally 
according to example 45, containing 4% carbamazepine and 
5% amitriplyline to both knees for a period of 4 weeks. He 
reported no pain relief., 

35 

Example 58A 

A 54 year old man with a history of 7 back surgeries 
applied a mixture, prepared generally according to example 
45, containing 4% carbamazepine and 5% amitriplyline to 
his back for a period of 2 weeks. He reported mild to 
moderate pain relief, over and above that he was receiving 
from a transdermal opiate medication (Duragesic). He 
reported no side effects, and specifically no skin irritation. 

Example 59 

A 38 year old man with a history of shoulder strain 
applied a mixture, prepared generally according to example 
45, containing 4% carbamazepine and 5% amitriplyline to 
his shoulder for a period of 2 weeks. He reported mild to 50 
moderate pain relief, and reported no skin irritation nor other 
side effects. 

Example 61 

Sufficient carbamazepine and gabapentin was added to a 
combination of soya lecithin and pluronic to yield a lecithin 
organogel out 4%/a carbarn a zeprine 5% gabapentin. 

Example 62 

A 42 year old woman with a history of 3 back surgeries 
and cervical degenerative disc disease applied a mixture, 
prepared according to example 61, containing 4% carbam- 
azepine and 5% gabapentin to her neck and reported total 
relief of pain. She reported no side effects, and no skin 65 
irritation. She noted the complete and rapid resolution of a 
migraine like headache at the same time. Administration of 
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the same mixture to her arm and her wrist, affected by a 
diagnosed condition of reflex sympathetic dystrophy, 
yielded moderate pain relief. 

Example 63 

3.6 grams gabapentin was dissolved with 5.4 ml ethoxy 
diglycol using a mortar and pestle. 9.6 grams ketoprofen and 
2.7 grams piroxicam were added and the resultant compo- 
sition mixed well. 19.8 milliliters soya lecithin was added 
and resultant mixture mixed well and added to a sufficient 
quantity of 20% pluronic gel to yield 90 milliliters of a 
composition having about 10 percent ketoprofen, 4% gaba- 
pentin and 3% piroxicam. 

Example 64 

3.6 grams gabapentin was dissolved with 5.4 ml ethoxy 
diglycol using a mortar and pestle. 9 grams ketoprofen and 
0.9 grams piroxicam were added and mixed well. 19.8 
milliliters soya lecithin was added to the resultant mixture 
and mixed well. Sufficient amount of pluronic gel 20% was 
added to yield 90 milliliters of a composition having 
approximately 10% ketoprofen, 4% gabapentin and 1% 
prioxicam. 

Example 65 

12 g doxepin was mixed with 50 ml Pluronic F 127 33% 
and placed in a refrigerator to dissolve. 12 g gabapentin was 
dissolved in 9 ml ethoxy diglycol and mixed to form a 
smooth paste. 52.8 ml of soya lecithin was added and mixed 
well. The doxepin/Pluronic mixture was added and mixed 
well. Sufficient quantity of Pluronic F 127 20% was added 
to produce 240 ml of a composition having about 5 wt % 
gabapentin and 5 wt % doxepin. 

Example 66 

A 36 year old man with a knee injury involving joint 
surface damage and vascular comprise applied a mixture, 
prepared generally according to Example 65 to his knee 
several limes per day. He reported moderate to major (40%) 
relief of pain that persisted for 4 to 6 hours. An earlier trial 
of carbamazepine -amitriplyline gel produced no relief when 
applied to his knee. 

Example 67 

6 gm doxepin was mixed with 18 ml of Pluronic 33% to 
and placed in a refrigerator to dissolve. 6 gm gabapentin was 
ground in a mortar and pestle to a fine powder, added to 6 
ml ethoxy diglycol and mixed to form a smooth paste. 12 gm 
guaifenesin was added and mixed well. 26.4 ml soya lecithin 
was added and mixed well. The doxepin/Pluronic mixture 
was added and mixed well. Sufficient quantity of Pluronic 
gel (25.2 ml of 33% Pluronic, although 30% or 20% 
Pluronic can be used), was added to produce 120 ml of a 
composition having about 5 wt % gabapentin, about 5 wt % 
doxepin and about 10 wt % guaifenesin. 



60 



Example 68 

A 55 year old woman with a back and shoulder injury 
sustained as a nursing care provider applied a mixture, 
prepared generally according to Example 67, to her back 
three times per day for a period of two weeks and achieved 
major relief She applied the same mixture to her hip and leg 
and reported moderate to major relief A mixture containing 
only doxepin provided only moderate relief to her back, and 
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mild lo moderate relief lo her hip and leg. A mixture that 
contained only ketoprofen, gabapentin and piroxicam pro- 
vided only mild relief to her back. 

Example 69 5 

A 59 year old woman with cervical and back strain 
applied a mixture, prepared generally according to example 
51, but without steps involving ketoprofen) containing about 
5 wt % doxepin and about 10 wt % guaifenesin, to her neck 
for a period of two weeks, two to four times per day, and 2° 
achieved total relief. She applied the same mixture to her 
back and achieved major to total relief. 

Example 70 

4.5 gm of doxepin HCI was dissolved using 2.5 ml 95% 15 
alcohol and mixed well between syringes. It is also possible 
lo mix the doxepin with 5 ml Pluronic 20% and place in a 
refrigerator to dissolve. Sufficient quantity of 20% Pluronic 
F127 was added to produce 90 ml of a composition having 
about 5 wt % doxepin. Preferably this and other disclosed 20 
compositions are protected from light. 



diglycol, 26.4 mL of soya lecithin and sufficient quantity of 
Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 78 

A gel formulation containing 10% muscle relaxant was 
prepared from 1 2 g of crushed carisoprodol, 6 mL of ethoxy 
diglycol, 26.4 mL of soya lecithin and sufficient quantity of 
Pluronic F 127 NF (33%) to make total volume of 120 mL. 

Example 79 

A gel formulation containing 10% methocarbamol was 
prepared from 12 g of crushed methocarbamol, 6 mL of 
ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume 
of 120 mL. 

i 

Example 80 



A gel formulation containing 10% muscle relaxant was 
prepared from 12 g of crushed dantrolene sodium, 6 mL of 
ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 



Example 71 

A 61 year old man with injuries to his back, neck and arm ^ : - - . „ KT _ MOf ^ , , « rtt „ rt i„„ 

i- ■, • . / jx „ j • . T7 v. 25' auantitv of Pluronic Fl 27 NF (33%) to make total volume 

applied a mixture (prepared generally according to Example J- * ' v / 

70) to his neck four times per day and achieved major relief. of 120 mL * 

He applied the same mixture to his elbow and achieved 

moderate relief. Example 81A 



Example 72 

A formulation of 7% antidepressant and about 



30 



10% 



muscle relaxant was prepared by dissolving 3.15 g of 
trimipramine and 4.5 g of guaifenesin in a mixer jar using 
2.7 mL of ethoxy diglycol. About 9.9 mL of soya lecithin 
was added and the mixture was mixed well. Sufficient 
quantity of Pluronic F127 NF (20%) to make total volume 
of about 45 mL was added and mixed well. 

Example 73 

A gel formulation of 30% NTHE was prepared from 36 g 
of celecoxib, 7.2 mL of ethoxy diglycol, 26.4 mL of soya 
lecithin and sufficient quantity of Pluronic F127 NF (20%) 
to make total volume of 120 mL. 

Example 74 

A gel formulation containing about 7% antidepressant and 
about 13% muscle relaxant was prepared from 14.4 g of 
doxepin, 31.2 g of guaifenesin, 12 mL of ethoxy diglycol, 
52.8 mL of soya lecithin and sufficient quantity of Pluronic 
F127 NF (33%) to make total volume of 240 mL. 
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A gel formulation containing 7% antidepressant, 10% 
muscle relaxant was prepared from 8.4 g of crushed 
doxepin, 12 g of chlorzoxazone, 6 mL of ethoxy diglycol, 
26.4 mL of soya lecithin and sufficient quantity of Pluronic 
F127 NF (33%) to make total volume of 120 mL 

Example 82 

A series of experiments in human subjects .were per- 
formed using various combinations of pharmaceuticals. The 
results are indicated in FIG. 2. 

Values of pain relief as rated by the patients are provided 
for each body part for which the medication was adminis- 
tered. The scale used in FIG. 2, is as follows: 
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Example 75 

A gel formulation containing 5% anliepileptic was pre- 
pared from 6 g of lamotrigine, 6 mL of ethoxy diglycol, 26.4 55 
mL of soya lecithin and sufficient quantity of Pluronic F127 
NF (33%) to make total volume of 120 mL. 



0 




None 


no benefit or equivalent benefit 


1 




Mild 


less than 15% pain reduction 


1.5 




Mild-moderate 


15—33% pain reduction 


2.0 




Moderate 


25-25% pain reduction 


2.5 




Mode rale -major 


33—45% pain reduction 


3.0 




Major 


45-60% pain reduction 


3.5 




Major-total 


60—80% pain reduction 


4.0 




Tout 


greater than 80% pain reduction 



Example 76 

A gel formulation containing 10% adrenergic agonist was 
prepared from 12 g of crushed tizanidine, 6 mL of ethoxy 
diglycol, 26.4 mL of soya lecithin and sufficient quantity of 
Pluronic F127 NF (33%) lo make tola) volume of 120 mL. 

Example 77 

A gel formulation containing 10% muscle relaxant was 
prepared from 12 g of crushed metaxalone, 6 mL of ethoxy 
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For each body part and for each percentage composition 
of each compounded medication, the individual ratings as 
well as a mean, which is the statistical mean of the values 
given according to the scale listed above, are provided. For 
example, 3 patients were administered doxepin 5% to their 
back, and the mean level of relief was 2333. By contrast, 13 
patients received the 5%/10% doxepin-guaifenesin 
combination, and their mean level of pain relief was 2.885. 
Results for 7/10 and 10/10 compositions of doxepin guaifen- 
esin are also given, and the mean for the entire sample of 
dox-guai in all combinations is provided at the end of the 
section, namely 2.722. 
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The abbreviations used in FIG. 2 are as follows: 
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Abbreviations 


Generic Pharmaceutical names 


odox-gu 


carbamazepine doxepin guaifenesin 


c-gab-do 


carbamazepine gabapentin doxepin 


carb 


ca rba mazepine 


carb-ami 


carbamazepine amitriptyline 


carb-gab 


carbamazepine gabapentin 




doxepin 


dox-chi 


doxepin chlorzoxazone 


dox-guai 


doxepin guaifenesin 


g-dox-gu 


gabapcnlin doxepin guaifenesin 


gab-dox 


gabapcnlin doxepin 


k-ca-dox 


kctoprofen carbamazepine doxepin 


k-car-pi 


kctoprofen carbamazepine piroxicam 


k-dox-ch 


kctoprofen doxepin chlorozoxazone 


k-dox-gu 


ketoprofen doxepin guaifenesin 


k-dox-pi 


kctoprofen doxepin piroxicam 


* g -uo-g 


VrtooTnfen onhnr^ntin Hmrnln ffu&ifcnesin 


k-gab 


kctoprofen gabapentin 


k-gab-ami 


kctoprofen gabapentin amitriptyline 


k-gab-do 


ketoprofen gabapentin doxepin 


k-gab-gu 


kctoprofen gabapentin guaifenesin 


k-gab-pi 


kctoprofen gabapcnlin piroxicam 


k-pi 


ketoprofen piroxicam 


la-li-gu 


laniotriginc lidocainc guaifenesin 


lam-chl 


lamolriginc chlorzoxazone 


c-dox-ch 


naproxen doxepin chlorzoxazone 


naproxen 


naproxen 


tri-cbJ 


trimipramine chlorzoxazone 
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Based on the results described herein, doxepin appears to 
be an effective pain relief medication when administered 
transdermally and appears to be substantially free of side 
effects when administered transdcrmally as described 
herein. 

Doxepin appears to provide about three limes the positive 
response rate compared to at least some other pharmaceu- 
tical agents described herein, regardless of whether such 
other pharmaceutical agents are administered singly or in 
combination. Doxepin appears to be substantially more 
effective than amitriptyline as a pain, e.g., neuropathic pain 
agent when administered transdermally. This appears to be 
true regardless of whether doxepin is administered as a 
single agent or is administered in combination with other 
pharmaceuticals as described herein. 

Carbamazepine appears to provide positive effects as a 
pain, e.g., neuropathic pain agent, at least in properly 
selected patients. Carbamazepine appears to cause a rash in 
at least some patients, requiring its discontinuation. 

These side effects appear similar to those that are noted 
for oral administration of carbamazepine. Gabapentin 
appears to be free of side effects when administered trans- 
dermally. Although some patients appear to derive some 
benefit from a combination of transdermally administered 
ketoprofen, gabapentin, and prioxicam, the effect appears to 
be relatively weak compared to the effect provided by 
doxepin. 

Guaifenesin appears to provide benefit as an adjunctive 
treatment, of painful spasticity. For the patient population 
described herein, amitriptyline appeared to offer limited pain 
relief when administered transdermally. It appears that com- 
bining gabapentin with doxepin may offer some additional 
benefit. The addition of guaifenesin to doxepin may be of 
particular value when painful spasticity is present. 

In view of the above, the invention provides treatment to 
patients for whom oral delivery is suboptimal, such as 
patients who experience gastrointestinal or other side 
effects, patients who experience poor absorption for orally 
delivered pharmaceuticals and/or patients who benefit from 
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delivery over an extended period or a relatively rapid 
delivery or higher rate of increase of plasma levels. The 
present invention achieves delivery of therapeutic amounts 
of pharmaceuticals, for at least some patient populations, 
substantially without skin irritation, gastrointestinal or other 
side effects associated with orally-delivered 
pharmaceuticals, especially psychopharmaceuticals, and 
yields clinical benefits comparable to or greater than those ■ 
received by patients to whom corresponding pharmaceuti- 
cals were administered orally. In view of the above reasons, 
particularly effective pain medications are those described in 
examples 65, 67, 69 and 70. 

A number of variations and modifications of the invention 
can also be used. It is believed that blood plasma levels may 
be increased by providing for two or more transdermal 
applications per day and/or applying a transdermal compo- 
sition to two or more sites. 

In at least one case, application of a Prozac gel formula- 
tion twice daily appeared to approximately double the 
plasma level. It is believed that an approach such as applying 
a Prozac gel formulation twice daily to two sites will yield 
middle range therapeutic levels of about 140^250 ng/ml. At 
least partially on the basis of the results described herein for 
fluoxetine, it is believed olanzapine (sold under the trade 
name Zyprexa) or a fluoxetine/olanzapine mixture in a 
lecithin organogel will prove useful. 

Other types of psychotropic or psychopharmaceutical 
medications for which the described transdermal delivery 
may be used including psychostimulant medications. One 
example of a psychostimulant medication is Methylpheni- 
date (sold under the trade name Ritalin) used in the treatment 
of attention deficit hyperactivity disorder (ADHD). Meth- 
ylphenidate typically has a ,2-4 hour duration of action 
necessitating frequent dosing of a patient which is particu- 
larly difficult to accomplish with children in school. It is 
believed that by using transdermal administration, it will be 
possible to achieve an extension of effective dosing through- 
out the day, eliminating the need for frequent oral medica- 
tion administration. It is believed that transdermal adminis- 
tration will also eliminate peaks and valleys of blood plasma 
levels which, it is believed, will be more clinically effective. 
It is believed similar results will be obtained with other 
pharmaceuticals, for example, Dextroamphetamine (under 
the trade name Dexedrine) although it is believed the need 
is less acute since a time release "spansule" form of the 
medication is available which typically has a 5-6 hour 
duration of action. Another group of psychotropic medica- 
tions which, it is believed, will benefit from transdermal 
delivery includes antipsychotic medication such as those 
used in the treatment in schizophrenia. 

Embodiments of the invention include, but are not nec- 
essarily limited to, use by patients with enteric absorption 
deficits. 
Equivalents 

Those skilled in the art will recognize, or be able to 
ascertain using no more than routine experimentation, many 
equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be 
encompassed by the following claims. 

What is claimed is: 

1. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 

a psychopharrnaceuiica] and guaifenesin in an amount 

effective to treat pain, and lecithin organogel, 
thereby treating pain in said subject. 

2. The method of claim 1, wherein said psychopharma- 
ceutical is selected from the group consisting of sertraline, 
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fluoxetine, carbamazepine, amitriptyline, trazodone, 
fluvoxamine, pemoline, pergolide, bromocriptine mesylate, 
propranolol, buproprion, reboxeline, valproic acid, nefaz- 
odone and doxepin. 

3. The method of claim 1, wherein said transdermal 
composition further comprises Pluronic F127. 

4. The method of claim 1, wherein said psychopharma- 
ceutical is doxepin. 

5. The method of claim 1, wherein said transdermal 
composition comprises about 5 wt % doxepin. 

6. The method of claim 1, wherein said transdermal 
composition comprises about 10 wt % guaifenesin. 

7. The method of claim 1, wherein said transdermal 
composition comprises about 5 wt % doxepin and about 10 
wt % guaifenesin. 

8. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 

doxepin and guaifenesin in an amount effective to treat 
pain, and lecithin organogel, 

thereby treating pain in said subject. 

9. The method of claim 8, wherein said transdermal 
composition comprises about 5 wt % doxepin. 

10. The method of claim 8, wherein said transdermal 
composition comprises about 10 wt % guaifenesin. 

11. The method of claim 8, wherein said transdermal 
composition comprises about 5 wt % doxepin and about 10 
wt % guaifenesin. 
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' 12. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 

doxepin and guaifenesin in an amount effective to treat 
pain, Pluronic F127, and lecithin organogel, 

thereby treating pain in said subject. 

13. The method of claim 12, wherein said transdermal 
composition comprises about 5 wt % guaifenesin. 

14. The method of claim 12, wherein said transdermal 
composition comprises about 10 wt % guaifenesin. 

15. The method of claim 12, wherein said transdermal 
composition comprises about 5 wt % doxepin and about 10 
wt % guaifenesin. 

16. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 

about 5 wt % doxepin, about 10 wt % guaifenesin, and 
lecithin organogel, 

thereby treating pain in said subject. 

17. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 

about 5 wt % doxepin, about 10 wt % guaifenesin, 
Pluronic F127; and lecithin organogel, 

thereby treating pain in said subject. 
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The present invention features methods and compositions 
for transdermal administration. In one embodiment, the 
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activity of the amine containing compound having biphasic 
solubility, e.g., a muscle relaxant, to relieve pain. 
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cpt 90862 Medication Management (cdw ver. 4-24-95) 90862.DOC 

Patient: Date 

Current Medication: 1) 

2) 



3) 
4) 
5) 
6) 



Diagnoses: Axis 1 : 



Axis 3: 

Axis 2: GAF _ 

Subjective: 



Objective : APPEARANCE 

SPEECH 

MEMORY 

APPETITE 

CRYING SPELLS 
SLEEP 

SIDE EFFECTS: 



RESPONSE OF DEPRESSION SYMPTOMS TO MEDICATIONS: 

EXCELLENT GOOD FAIR POOR N/A 

RESPONSE OF ANXIETY SYMPTOMS TO MEDICATIONS: 

EXCELLENT GOOD FAIR POOR N/A 

CONCURRENT MEDICATION CONDITIONS: 



AFFECT 

CONCENTRATION 

IRRITABILITY 

A/V HALLUC 

ENERGY LEVEL _ 
WEIGHT 



ASSESSMENT: 



PLAN: 1) Continue meds:_ 

2) Change dosage: 

3) New Med: 

4) 

LAB STUDIES ORDERED: 
OTHER: 



Fig. 1 
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Case Processing Sumrnary(a) 



- - ■ 


Cases 


Included 


Excluded 


Total 


N 


Percent 


N 


Percent 


N 


Percent 


ankle * MEDS * Composition 


4 


3.1% 


127 


96.9% 


131 


100.0% 


arm * MEDS * Composition 


10 


7.6% 


121 


92.4% 


131 


100.0% 


Back * MEDS * Composition 


69 


52.7% 


62 


47.3% 


131 


1O0.O% 


elbow * MEDS * Composition 


11 


8.4% 


120 


91.6% 


131 


100.0% 


headache * MEDS * Composition 


131 


100.0% 


0 


.0% 


131 


100.0% 


Knee * MEDS * Composition 


19 


14.5% 


112 


85.5% 


131 


100.0% 


hip * MEDS * Composition 


15 


11.5% 


116 


88.5% 


131 


100.0% 


Neck * MEDS * Composition 


28 


21.4% 


103 


78.6% 


131 


100.0% 


leg * MEDS * Composition 


13 


9.9% 


118 


90.1% 


131 


100.0% 


shoulder * MEDS * Composition 


25 


19.1% 


106 


80.9% 


131 


100.0% 


wrist * MEDS * Composition 


26 


19.8% 


105 


80.2% 


131 


100.0% 


a Limited to first 150 cases 



1 1 

p 





Case 
Number 


ankle 


arm 




c-dox-gu 


Composition 


5/5/10 


1 


26 






2 


33 


m 


• 


3 


41 


m 




4 


59 


* 


* 


5 


73 


* 




6 


80 


• 


* 


Total 


N 








Mean 








4/5/10 


1 


98 


* 


* 


2 


112 


* 


■ 


Total 


N 








Mean 









Fig. 2A 
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Total 



N 



Mean 



1 



34 



5/5/5 



c-gab-do 



Composition 



Total 



N 



Mean 



Total 



N 



Mean 



1 



Total 



N 



Mean 



carfo 



Composition 



1 



81 



Total 



N 



Mean 



Total 



N 



Mean 



1 



12 



40 



4/5 



49 



carb-ami 



Composition 



64 



Total 



N 



Mean 



Total 



N 



Mean 



— 



1 



27 



35 



4/4 



126 



carb-gab 



Composition 



Total 



N 



Mean 



Total 



N 



Mean 



mild-moderate 



moderate 



1.750 



1.750 



1 



11 
15 



moderate 



Fig. 2B 
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dox 



dox-chl 



Composition 



Composition 





4 


42 




* 




5 


46 


• 


none 




6 


74 


* 


• 




7 


95 


moderate 


• 




8 


116 


• 


• 




9 


121 


• 


• 




10 


128 


* 


moderate 




Total 


N 




1 


3 




Mean 




2.000 


1.333 




N 




1 


3 


Mean 




2.000 


1.333 




1 


10 


* 


* 


7/13 


Total 


N 










Mean 










1 


21 


* 


* 




2 


29 


* 


- 


5/10 


3 


30 


* 


• 




Total 


N 










Mean 










1 


83 


* 


* 


7/10 


Total 


N 










Mean 








Total 


N 








Mean 










1 


7 








2 


9 








3 


14 








4 


18 








5 


20 








6 


25 








7 


36 








8 


50 
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Compsition 
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Mean 
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00 
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3 


111 
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Mean 
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* 




3 








10/10 
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C7 








5 


Or 








Total 


N 










Mean 








Total 


N 








Mean 
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11 
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Total 


N 










Mean 
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1 




• 
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39 
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44 
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51 
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54 






g-dox-gu 


Composition 




7 


62 






5/5/10 


8 


72 












9 


65 












10 


87 












11 


93 












12 


119 












13 


129 












Total 


N 














Mean 












Total 


N 












Mean 














1 


37 


<* 


• 
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65 




* 
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68 
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Total 
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METHODS AND TRANSDERMAL 
COMPOSITIONS FOR PAIN RELIEF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of U.S. patent 
application Ser. No. 09/342,679 filed on Jim. 29, 1999 now 
abandoned, which in turn, is a continuation-in-part of U.S. 
patent application Ser. No. 09/106,684 tiled on Jun. 29, 1998 



administration, upon being distributed more or less uni- 
formly throughout the body, are undesirably low in a par- 
ticular area, e.g., tissue, to achieve desired results. Oral or 
injection administration may result in too slow or too rapid 
increase in blood plasma levels, e.g., may involve an unde- 
sirably long time delay as the analgesic is absorbed by the 
digestive system before entering the bloodstream, or may 
result in a "spike" in blood plasma levels followed by an 
undesirably low level, where a more constant level would be 



now issued as U.S. Pat. No. 6,290,986 Bl, which in turn is 30 Parable. Some analgesics are particularly prone to cause 
a continuation-in-part of U.S. patent application Ser. No. or contribute to kidney or hver damage when administered 
08/957,485 filed on Oct. 24, 1997 now abandoned. This oraU y* 

application also claims priority to PCT Application Serial Although other forms of delivery of pharmaceuticals 

No. PCT/US99/14653 filed on Jun. 29, 1999, U.S. Provi- agents are known, each has its drawbacks. Parenteral (i.e., 
sinnM Patent Amplication No fif)/i?7 Qftt filrd nn Mar S 35 intravenously or intramuscularly injected) administration is 

inconvenient and expensive, and is rarely used outside the 
hospital. Inhalation is believed to be not feasible with many 
analgesic agents currently in use. Therefore, there is a need 
for an analgesic delivery system which provides effective 
20 and acceptable levels, while preferably avoiding or reducing 
undesired effects such as liver damage or gastrointestinal 
side effects. 



sional Patent Application No. 60/122,903 filed on Mar. 5, 
1999, PCT Application Serial No. PCT/US97/19651 filed on 
Oct. 24, 1997, and U.S. Provisional Patent Application 
Serial No. 60/029,120 filed on Oct. 24, 1996. The contents 
of each of the foregoing applications are incorporated herein 
in their entirely by this reference. 

FIELD OF THE INVENTION 

The present invention is directed to methods and compo- 
sitions for transdermal administration. In particular, the 
present invention is directed to methods and compositions 
for the transdermal administration of an amine containing 
compound having biphasic solubility and/or an agent which 
enhances the activity of the amine containing compound 
having biphasic solubility, e.g., a muscle relaxant, to relieve 
pain. 

BACKGROUND OF THE INVENTION 

It is believed that damage to somatic sensory nerves 
causes a somatic sensory loss. Such damage can be caused 
by a variety of means including trauma, diseases such as 
diabetes, herpes zoster and late-stage cancer, chemotherapy, 
or by a chemical injury. It is believed that neural pain circuits 
rewire themselves, both anatomically and biochemically, 
after nerve injury. In many patients suffering from damage 
to somatic sensory nerves, negative symptoms such as 
numbness are joined by positive sensations, involving a sort 
of false sensation of pain. The experience can range from 
mild dysesthesia to excruciating pain, rendering some 
patients unable to work, walk or do other daily activities. 

In the past, patients were generally treated by adminis- 
tration of analgesics, to relieve pain. A vast majority of such 
patients receive doses of these agents orally. Unfortunately, 
in some situations, oral administration of such agents has 
been associated with a variety of side effects, such as liver 
damage, kidney damage, gastrointestinal side effects, 
addiction, sedation, and/or weight gain which cannot be 
tolerated well by the patient. In other cases, malabsorption 
of oral preparations have resulted in subtherapeutic plasma 
levels. In other cases, the agents have relatively short plasma 
half-lives, necessitating inconveniently frequent dosing. In 
general, oral delivery involves a time delay as the analgesic 
is absorbed via the digestive system before entering the 
bloodstream. A number of agents which have traditionally 
been administered orally or by injection have been inappro- 
priate or suboptimal for some patients when 
so-administered. There are a number of medications which, 
in at least some palienls, are nol tolerated well when orally 
administered (e.g. which cause undesirable gastrointestinal 
or other side effects) and/or which provide undesirably high 
or low concentrations or delayed concentrations in a target 
tissue. In some cases, dosages which are appropriate for oral 
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SUMMARY OF THE INVENTION 



The present invention provides a transdermal composition 
for the treatment of pain in a subject, particularly a human 
subject. The transdermal composition for the treatment of 
pain in a subject includes an amine containing compound 
having biphasic solubility in an amount effective to treat 
pain in a subject and a pharmaceutically acceptable carrier 
suitable for transdermal delivery of the amine containing 
compound, e.g., a lecithin organogel carrier. In a preferred 
embodiment, the transdermal composition further includes 
an agent which enhances the activity of the amine containing 
compound having biphasic solubility, e.g., a muscle 
relaxant, such as guaifenesin, chlorzoxazone, dantrolene 
sodium, metaxalone, carisoprodol, and combinations 
thereof. Preferably, the agent which enhances the activity of 
the amine containing compound having biphasic solubility, 
e.g., the muscle relaxant, also has a biphasic solubility. 

In one embodiment of the present invention, the amine 
containing compound having biphasic solubility is an anti- 
depressant compound, such as a tricyclic antidepressant 
compound, e.g., doxepin or trimipramine. 

In another embodiment of the present invention, the 
amine containing compound having biphasic solubility is a 
sodium channel blocker, a calcium channel blocker, an 
anti-epileptic compound, or an anti-con vulsant compound. 

Another embodiment of the invention features a transder- 
mal composition which includes an a mine-containing com- 
pound as described herein and an anti-inflammatory 
compound, such as a nonsteroidal anti-inflammatory 
compound, e.g., celecoxib, etodolac, mefanamic acid, 
nabumetone, salsalate, naproxen, vioxx®, and combinations 
thereof. Such a composition can further include an agent 
which enhances the activity of the amine containing 
compound, e.g., a muscle relaxant such as guaifenesin. 
In another aspect, the invention features a transdermal 
60 composition for the treatment of pain in a subject including 
an amine containing compound having biphasic solubility in 
an amount effective to treat pain in a subject; a muscle 
relaxant in an amount effective to enhance the activity of the 
amine containing compound having biphasic solubility; and 
65 a pharmaceutically acceptable carrier suitable for transder- 
mal delivery of the amine containing compound having 
biphasic solubility and the muscle relaxant. 



US 6,572,880 B2 

3 4 

In yet another aspect, the invention features a transdermal composition includes an amine containing compound hav- 

composition for the treatment of pain in a subject including ing biphasic solubility in an amount effective to treat pain in 

doxepin in an amount effective to treat pain in a subject; a subject; and a pharmaceutical^ acceptable earner suitable 

guaifenesin in an amount effective to enhance the activity of for transdermal delivery of the amine containing compound 

doxepin; and a pharmaceutical^ acceptable carrier suitable 5 having biphasic solubility. 

for transdermal delivery of the doxepin and the guaifenesin. As used herein, the term "subject includes a mammal, 

. ,,. . ,- , . ,, . , ,„„„•„„ such as a human, a horse, a pig, a cow, a mouse, a rat, a 

Other aspects of the invention feature methods for treating f ^ ^ Jn eferre / embodimem , , he sub ject is a 

pain id a subject in which Ihe subject is contacted with a . 

, , J . . . . * * * human, 

transdermal composition including an amine containing ^ h ^ (erm ^ fc M rccogni2ed and 

compound having biphasic solubihty in an amount effective 10 a bodn xnsztioD eliciled by noxious chemical, 

to treat pain in the subject; and a pharmaceutical^ accept- mechanical) or thermal stimuU, in a subject, e.g., a mammal 

able camer suitable for transdermal delivery of the amine sucfa ^ a numan ^ lcrm «p a in" includes chronic pain, 

containing compound to thereby treat pain in the subject. In sucfa ^ lowcr back pain; pain duc lo art hritis, e.g., osteoar- 

a preferred embodiment, the transdermal composition is thritis; joint pain, e.g., knee pain or carpal tunnel syndrome; 

applied to the skin of the subject. 15 my ofascial pain, and neuropathic pain. The term "pain** 

Another aspect of the invention features a method for further includes acute pain, such as pain associated with 

selecting a compound suitable for treating pain in a subject. muscle strains and sprains; tooth pain; headaches; pain 

The method includes iransdermally administering an amine associated with surgery; or pain associated with various 

containing compound having biphasic solubility to a sub- forms of tissue injury, e.g., inflammation, infection, and 

ject; and determining whether pain is treated in the subject 20 ischemia. 

to thereby select a compound suitable for treating pain in a ^ use ^ herein, the term "amine containing compound 

subject. In a preferred embodiment, the method can further having biphasic solubility" includes compounds having at 

include modeling the compound using a computer equipped least Qne amine mo j ely an d haying sufficient lipid solubility 

with a, three-dimensional chemical structure modeling pro- (e.g., solubility in polar solvents such as ethanol, 

gram; and determining whether the three-dimensional 25 el hoxydiglycerol, ethoxydiglycol, chloroform, benzene, and 

chemical structure of the compound possesses sufficient the such mat lhe corrj pound passes through the stratum 

characteristics to be useful as a sodium channel blocker or corneum, and has sufficient aqueous solubility to be active 

a calcium channel blocker, thereby selecting a compound in the aqueous environment of the dermis and the underlying 

suitable for treating pain in a subject. tissue. 

In another aspect, the invention features a transdermal Transdermal compositions of the present invention 

composition suitable for transdermal delivery, which include an amine containing, compound having biphasic 

includes a therapeutically effective amount of a pbarmaceu- solubility in an amount effective to treat pain in a subject. As 

tical compound (e.g., a serotonin specific reuptake inhibitor, herein, the terms "amount effective to treat pain in a 

a mood stabilizing compound, a dopamine compound, a ^ subject" and "effective amount" are used interchangeably 

compound suitable for treating attention deficit hyperactiv- herein and include an amount effective, at dosages and for 

ily disorder, a compound suitable for treating hypertension periods of time necessary, to achieve the desired result, e.g., 

and akathisia, an analgesic compound, or a compound used sufficient to treat pain in a subject. An effective amount of an 

in the treatment of impotence) and a pharmaceulically amine containing compound or a pharmaceutical compound 

acceptable carrier suitable for transdermal delivery of the as d e fi ned herein may vary according to factors such as the 

pharmaceutical compound, e.g., a lecithin organogel carrier. disease state, age, and weight of the subject, and the ability 

In yet another aspect, the invention features a transdermal c f the amine containing compound or pharmaceutical com- 

composilion for treatment of pain in a subject which pound to elicit a desired response in the subject. Dosage 

includes a compound capable of blocking afferent neuron regimens may be adjusted to provide the optimum thera- 

transmission in an amount effective to block afferent neuron 45 peutic response. An effective amount is also one in which 

transmission in a subject; and a pharmaceutical^ acceptable arj y toxic or detrimental effects of the amine containing 

carrier suitable for transdermal delivery of the compound. compound having biphasic solubility or pharmaceutical 

In a further aspect, the present invention features trans- compound are outweighed by the therapeutically beneficial 

dermal compositions comprising lamotrigine and doxepin; effects. 

topiramate and chlorzoxazone; topiramate and guaifenesin; 50 The transdermal compositions of the invention can further 

top ir am ate and doxepin; topiramate and naproxen; doxepin include an agent which enhances the activity of the amine 

and chlorzoxazone; lamotrigine and guaifenesin; containing compound having biphasic solubility. As used 

lamotrigine, doxepin, and guaifenesin; or lamotrigine, herein, an "agent which enhances the activity of the amine 

doxepin, and chlorzoxazone. containing compound having biphasic solubility" includes 

Other features and advantages of the invention will be 55 an agent which enhances the pharmacological activity of the 

apparent from the following detailed description and claims. amine containing compound having biphasic solubility (e.g., 

the ability of the amine containing compound to treat pain), 

BRIEF DESCRIPTION OF THE DRAWINGS or cnhance s the transdermal delivery of the amine contairi- 

F1G. 1 is an evaluation form used in evaluating an ing compound having biphasic solubility (e.g., the ability of 

embodiment of the present invention. 60 tbe amine containing compound to cross the stratum 

FIG. 2 is a table depicting the results from clinical corneum), or enhances both the pharmacological activity 

experiments using compositions of the invention. and the transdermal delivery of the amine containing com- 
pound. Examples of agents which enhance the activity ol the 

DETAILED DESCRIPTION OF THE a mine containing compound having biphasic solubility, 

INVENTION 65 include muscle relaxants, described in further detail below. 

The present invention provides a transdermal composition As used herein, the term "transdermal" composition 

suitable for treatment of pain in a subject. The transdermal includes compositions capable of passing through the stra- 
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turn corneum of a subject. The term transdermal further 
includes compositions capable of passing through the epi- 
dermis of a subject, compositions capable of passing 
through the dermis of a subject, and compositions capable of 
passing through the hypodermis of a subject. In preferred 
embodiments, the term transdermal includes compositions 
capable of passing through the skin of a subject and reaching 
the underlying tissues and organs. 

As used herein, the term "transdermal delivery" includes 
delivery of, for example, a compound through the stratum 
corneum of a subject. The term transdermal delivery further 
includes delivery of, for example, a compound through the 
epidermis of a subject, delivery of, for example, a compound 
through the dermis of a subject, and delivery of, for 
example, a compound through the hypodermis of a subject. 
In preferred embodiments, the term transdermal delivery 
includes delivery of, for example, a compound through the 
skin of a subject to the underlying tissues and organs. 

The present invention further features a transdermal com- 
position for treatment of pain in a subject which includes a 
compound capable of blocking afferent neuron transmission 
in an amount effective to block afferent neuron transmission 
in a subject; arid a pharmaceutically acceptable carrier 
suitable for transdermal delivery of the compound. 

As used herein, the term "compound capable of blocking 
afferent neuron transmission** includes a compound which is 
capable of blocking the ability of an afferent neuron, i.e., a 
sensory neuron, to carry an impulse toward the central 
nervous system. 

Various aspects of the invention are described in further 
detail in the following subsections: 

Amine Containing Compounds Having Biphasic Solubility 

Amine containing compounds having biphasic solubility 
for use in the transdermal compositions of the invention 
include antidepressant compounds, antiepileptic 
compounds, anticonvulsant compounds, sodium channel 
blockers and calcium channel blockers. 

As used herein, the term "antidepressant compounds" 
includes compounds capable of alleviating the symptoms of 
depression. Examples of antidepressant compounds include 
all tricyclic antidepressants (e.g., amilriptyline, dothiepin, or 
lofepramine), bupropion (sold under the trade name 
Wellbutrin), reboxetine (sold under the trade name 
Edronax), nefazodone (sold under the trade name Serzone) 
and trazodone (sold under the trade name Desyrel). Antide- 
pressant compounds are described in, for example, the 1998 
SIGMA catalogue and the "The Merck Index", 12t:h Ed., 
Budavari et al., eds., Merck & Co., Inc., Rahway, N.J., 1996, 
the contents of which are incorporated herein by reference. 

In one embodiment of the present invention, the antide- 
pressant compounds of the present invention contain a 
tricyclic moiety. Therefore, in a preferred embodiment, a 
transdermal composition of the present invention includes a 
tricyclic antidepressant compounds. Exemplary tricyclic 
antidepressants include adinazolam, amitriptylinoxide, 
amoxapine, clomipramine, demexiptiline, dimetacrine, 
dothiepin, doxepin, imipramine N-oxide, iprindole, 
lofepramine, melitracen, metapramine, noxiptilin, 
pizotyline, propizepine, quinupramine, tianeptine, and trimi- 
pramine. A particularly preferred tricyclic antidepressant for 
use in the compositions of the invention is doxepin. 

Tricyclic antidepressant compounds are described in, for 
example, "Guide to Clinical Neurology" by J. P. Mohr et al. 
(Churchill Livingstone, 1995), the contents of which are 
incorporated herein by reference. 

Preferably, the tricyclic antidepressant compound is 
selected from the group consisting of doxepin, trimipramine, 
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dther tricyclics having biphasic solubility, and combinations 
thereof. When combined with other compounds, such as an 
agent which enhances the activity of the amine containing 
compound, e.g., a muscle relaxant, and/or an anti- 
5 inflammatory compound, e.g., a nonsteroidal anti- 
inflammatory compound, as discussed below, the tricyclic 
antidepressant preferably constitutes from about 1% by 
weight (% by wt.) to about 30% by wt. of the total amount 
of the pharmaceutical, more preferably from about 3% by 
]0 wt;. to about 15% by wt., and most preferably from about 
5% by wt. to about 13% by wt. 

The amine containing compounds having biphasic solu- 
bility used in the transdermal compositions of the invention 
further include antiepileptic compounds. As used herein, the 
15 term "antiepileptic compound" includes compounds capable 
of alleviating the symptoms of epilepsy. Exemplary antiepi- 
leptic compounds for use in the compounds of the invention 
include lamotrigine, felbamate, and carbamazepine. 
Preferably, the antiepileptic compound is selected from the 
20 group consisting of lamotrigine, felbamate, carbamazepine, 
and combinations thereof. When combined with other 
compounds, such as an agent which enhances the activity of 
the amine containing compound, e.g., a muscle relaxant, 
and/or an anti-inflammatory compound, e.g., a nonsteroidal 
25 anti-inflammatory compound as discussed below, the anti- 
epileptic compound constitutes from about 1% by wt. to 
about 30% by wt. of the total amount of the pharmaceutical, 
more preferably from about 3% by wt. to about 20% by wt., 
and most preferably from about 5% by wt. to about 15% by 
30 wt. Antiepileptic compounds are described in, for example, 
the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, N J., 
1996, and the "Guide to Clinical Neurology" by J. P. Mohr 
et al. (Churchill Livingstone, 1995) the contents of which 
35 are incorporated herein by reference. 

In another aspect of the present invention, the amine 
containing compounds having biphasic solubility of the 
present invention include anticonvulsant compounds. As 
used herein, the term "anticonvulsant compound" includes 
40 compounds capable of alleviating the symptoms of 
convulsion, i.e., the violent involuntary tetanic contractions 
of an entire group of muscles. Exemplary anticonvulsant 
compounds which for use in the compositions of the inven- 
tion include felbamate, lamotrigine and carbamazepine. 
45 Preferably, the anticonvulsant compound is selected from 
the group consisting of felbamate, lamotrigine, and combi- 
nations thereof. When combined with other compounds, 
such as an agent which enhances the activity of the amine 
containing compound, e.g., a muscle relaxant, and/or an 
50 anti-inflammatory compound, e.g., a nonsteroidal anti- 
inflammatory compound as discussed below, the anticon- 
vulsant compound constitutes from about 1% by wt. to about 
30% by wt. of the total amount of the pharmaceutical, more 
preferably from about 3% by wt. to about 20% by wt., and 
55 most preferably from about 5% by wt. to about 15% by wt. 
Anticonvulsant compounds are described in, for example, 
the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, N J., 
1996, and the "Guide to Clinical Neurology" by J. P. Mohr 
60 et al. (Churchill Livingstone, 1995) the contents of which 
are incorporated herein by reference. 

In yet another aspect of the present invention, the amine 
containing compounds having biphasic solubility of the 
present invention include adrenergic agonist compounds. 
65 Preferably, the adrenergic agonist compound is lizanidine. 
When combined with other compounds, such as a muscle 
relaxant and/or nonsteroidal anti-inflammatory compound as 
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discussed below, the adrenergic agonist compound consti- 
tutes from about 1% by wt. to about 30% by wt. of the total 
amount of the pharmaceutical, more preferably from about 
3% by wt. to about 20% by wt., and most preferably from 
about 5% by wt. to about 15% by wt. Adrenergic agonist 
compounds are described in, for example, the 1998 SIGMA 
catalogue, the "The Merck Index", 12t:b Ed., Budavari et al., 
eds., Merck & Co., Inc., Rahway, N J., 1996, and the "Guide 
to Clinical Neurology" by J. P. Mohr et al. (Churchill 
Livingstone, 1995) the contents of which are incorporated 
herein by reference. 

The amine containing compounds having biphasic solu- 
bility used in the transdermal compositions of the invention 
further include sodium channel blockers and calcium chan- 
nel blockers. As used herein, the term "sodium channel 
blockers" includes compounds which are capable of block- 
ing the activity of a sodium channel. Examples of sodium 
channel blockers include topiramate, tetrodoxin, flecainide, 
disopyramide, and terfenadine. Sodium channel blockers are 
described in, for example, the 1998 SIGMA catalogue, the 
"The Merck Index", 12t:h Ed., Budavari et al., eds., Merck 
& Co., Inc., Rahway, NJ., 1996, and the "Guide to Clinical 
Neurology** by J. P. Mohr et al. (Churchill Livingstone, 
1995) the contents of which are incorporated herein by 
reference. As used herein, the term "calcium channel block- 
ers" includes compounds which are capable of blocking the 
activity of a calcium channel. Examples of calcium channel 
blockers include Arylalkylamines, e.g., Bepridil, 
Clentiazem, Diliazem, Fendiline, Gallopamil, Mibefradil, 
Prenylamine, Semotiadil, Terodiline, or Verapamil; Diny- 
dropyridine Derivatives, e.g., Amlodipine, Aranidipine, 
Barnidipine, Benidipine, Cilnidipine, Bfonidipine, 
Elgodipine, Felodipine, Isradipine, Lacidpine, 
Lercanidipine, Manidipine, Nicardipine, Nifedipine, 
Nilvadipine, Nimodipine, Nisoldipine, or Nirrendipine; Pip- 
erazine Derivatives, e.g., Cinnarizine, Flunarizine, 
Lidoflazine, or Lomerizine; Bencyclane; Elafenone; Fanto- 
farone; or Perhexiline. 

Whenever nerves are damaged, for example, by trauma, 
by diseases such as diabetes, herpes zoster, or late -stage 
cancer, or by chemical injury (e.g., as an untoward conse- 
quence of agents including the false -nucleoside anti-HlV 
pharmaceuticals), neural pain circuits rewire themselves, 
anatomically and/or biochemically. Thus, following an 
injury, new sodium and calcium channels are formed which 
are believed to constitute the basis for chronic pain devel- 
opment. Through a similar action in the dorsal root ganglia, 
chronic regional pain syndromes may develop. Each time 
one of these sodium and/or calcium channels depolarizes, a 
nerve impulse originates. Because there are so many sodium 
and calcium channels, there may be a constant cascade of 
nerve impulses, causing allodynia, burning sensations, and/ 
or dysesthesias. It is believed that some chronic pains may 
be mediated through sodium and/or calcium channels in 
nerve cells. Thus, it is believed that amine containing 
compounds having biphasic solubility which can block 
sodium and/or calcium channels may also be used in the 
transdermal compositions of the invention. 

In one embodiment of the invention, the amine moiety of 
the amine containing compounds having biphasic solubility 
of the present invention may function similar to a sodium or 
calcium ion upon entry into the sodium channel of a nerve 
cell membrane. A non-polar moiety, which is preferably 
present in the amine containing compound having biphasic 
solubility of the present invention may interact with the 
nerve cell membrane, perhaps through Van der Waals forces. 
In such cases, it is believed that the presence of the non-polar 



moiety prevents or inhibits a complete uptake of the amine 
containing compound having biphasic solubility through the 
nerve cell membrane. It is believed that one or more these 
interactions prevent or reduce the amount aod/or the rate of 
5 depolarization and ion exchange involved in stimulus 
conduction, thereby decreasing pain sensation. 

The amount of an amine containing compound having 
biphasic solubility useful in relieving pain transdermally 
may be determined by methods known in the art, and 
30 typically ranges from about 1 mg to about 300 mg per 
subject per dose, preferably from about 5 mg to about 100 
mg per subject per dose, and more preferably from about 10 
mg to about 50 mg per subject per dose, depending on a 
variety of factors including the particular amine containing 
15 compound having biphasic solubility used, whether the area 
of transdermal application is the site of action, and the 
intended size of the site of action. In a preferred 
embodiment, the amount of an amine containing compound 
having biphasic solubility useful in relieving pain 
20 transdermally, is 5; 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 
65, 70, 75, 80, 85, 90, 95, 100 mg, 150 mg, 200 mg, 250 mg, 
or 300 mg per subject per dose. 
Muscle Relaxants 

Transdermal compositions of the present invention may 
25 also include a muscle relaxant. As used herein, the term 
"muscle relaxant" includes compounds which facilitate or 
enhance the relaxation of muscles (e.g., provide relief from 
muscle spasm) and, thus, facilitate or enhance the transder- 
mal delivery of the transdermal compositions of the inven- 
30 tion. Exemplary muscle relaxants include both skeletal 
muscle relaxants and smooth muscle relaxants such as 
anticholinergics, antispasmodics, bronchodilalors, and 
vasodilators. Muscle relaxants are described in, for example, 
the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
35 Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, NJ., 
1996, pp. THER-1 to THER-28, and the "Guide to Clinical 
Neurology" by J. P. Mohr et al (Churchill Livingstone, 1995) 
the contents of which are incorporated herein by reference. 
Preferably, the muscle relaxant is selected from the group 
40 consisting of guaifenesin, benzodiazepines (e.g., clozapine 
or diazopam), chlorzoxazone; dantrolene sodium, 
metaxalone, carisoprodol, other muscle relaxants having 
biphasic solubility, and combinations thereof. More 
preferably, the muscle relaxant is selected from the group 
45 consisting of guaifenesin, chlorzoxazone, and combinations 
thereof. A preferred muscle relaxant for use in the compo- 
sitions of the invention is guaifenesin. 

Preferably the muscle relaxant has biphasic solubility. 
Preferably the muscle relaxant, when present in the phar- 
50 maceutical composition, constitutes from about 1% by wt. to 
about 30% by wt. of the total amount of the pharmaceutical, 
more preferably from about 3% by wt. to about 20% by wt., 
and most preferably from about 5% by wt. to about 15% by 
wt. 

55 Anti-Inflammatory Compounds 

The transdermal compositions of the present invention 
may also include an anti-inflammatory compound. As used 
herein, the term "anti-inflammatory compound" includes a 
compound which is capable of reducing cell migration, 
60 caused by ischemic and trauma associated events, and 
therefore reduces edema formation to thereby provide pain 
relief. Preferably, the anti-inflammatory compound is a 
nonsteroidal anti-inflammaiory compound (i.e., NTHE) 
including ketoprofen. Anti-inflammatory compounds, e.g., 
65 NTHEs, are described in, for example, the 1998 SIGMA 
catalogue, the "The Merck Index", 12t:h Ed., Budavari et al., 
eds., Merck & Co., Inc., Rahway, NJ., 1996, pp. THER-1 to 
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THER-28, and ihe "Guide lo Clinical Neurology" by J. P. 
Mohr el al. (Churchill Livingstone, 1995) the contents of 
which are incorporated herein by reference. Preferably, the 
NTHE is selected from the group consisting of celecoxib, 
etodolac, mefanamic acid, nabumetone, salsalate, naproxen, 
Vioxx®, COX-2 NTHEs having biphasic solubility, and 
combinations thereof. 

More preferably, the NTHE is selected from the group 
consisting of celecoxib, etodolac, naproxen, COX-2 NTHEs 
having biphasic solubility, and combinations thereof. 
Preferably, the NTHE has biphasic solubility. The NTHE, 
when present in the transdermal composition, preferably, 
constitutes from about 1% by wt. to about 30% by wi. of the 
total amount of the pharmaceutical, more preferably from 
about 3% by wt. to about 30% by wt., and most preferably 
from about 5% by wt. to about 30% by wt. 
Dosages 

The concentration as well as the quantity of the amine 
containing compounds having biphasic solubility, the agents 
which enhance the activity of the amine containing 
compounds, e.g., the muscle relaxants, and the anti- 
inflammatory compounds can be varied independently in 
order to achieve the desired effect. For example, higher 
concentrations of the amine containing compounds having 
biphasic solubility, the muscle relaxants, and the anti- 
inflammatory compounds contained in a dosage form of 
decreased viscosity may result in an analgesic with fast 
onset and short duration. High concentrations of the amine 
containing compounds having biphasic solubility, the 



dermal delivery** includes a carrier capable of delivering the 
amine containing compound transdermally as defined above. 
Suitable carriers for transdermal delivery of pharmaceuticals 
are described in U.S. Pat. No. 5,446,070, Ihe contents of 

5 which are incorporated herein by reference. Briefly, phar- 
maceutically acceptable carriers of the present invention 
include any suitable finite (i.e, solid) or non-finite (i.e., 
non-solid, such as liquid or semi-liquid) carrier including 
liquids, semi-liquids or solid carriers, such as a bioadhesive. 

10 Thus, the amine containing compounds having biphasic 
solubility may be admixed with a pharmaceutical^ accept- 
able carrier such as a cream, gel, emulsion, lotion, salve, 
paste, plaster, ointment, spray solution, or any other "non- 
finite" carrier known in the art of pharmaceutical delivery. 

15 For example, the base of a non-finite carrier may be lipid 
including phospholipids such as lecithins; fatty oils; lanolin; 
vasoline; paraffins; glycols; higher fatty acids; and higher 
alcohols. 

The term "bioadhesive" as used herein includes an adhe- 
20 sive which attaches to a biological surface such as skin or 
mucosal tissue. Preferably, the bioadhesive of the present 
invention is self-adhesive in that it attaches to the site of 
interest without the need to reinforce its attachment by way 
of another adhesive. Suitable bioadhesive include natural or 
25 synthetic polysaccharides such as cellulose derivatives 
including methylcellulose , cellulose acetate, 
carboxymethylcellulose, hydroxyethylcellulose and the like; 
pectin; a mixture of sulfated sucrose and aluminum hydrox- 
ide; hydrophilic polysaccharide gums including natural 



muscle relaxants, and the anti-inflammatory compounds 30 plant exudates, such as karaya gum, ghatti gum, tragacanth 



contained in a dosage form of increased viscosity may result 
in potent analgesic with fast onset and long duration. Low 
concentrations of the amine containing compounds having 
biphasic solubility, the muscle relaxants, and the anti- 
inflammatory compounds in a dosage form of decreased 
viscosity may result in mild analgesic with longer onset and 
short duration. Low concentrations of the amine containing 
compounds having biphasic solubility, the muscle relaxants, 
and the anti-inflammatory compounds contained in a dosage 
form of increased viscosity may have mild analgesic prop- 
erties with longer onset and longer duration. The ability to 
vary the concentration of the amine containing compounds 
having biphasic solubility, the muscle relaxants, and the 
anti- inflammatory compounds from very low to high of the 
total composition, combined with the ability to coat thin 
(about 0.1 mm) or thick (about 0.5 mm) enables the prac- 
titioner of the invention to vary the dosage of the system as 
needed for particular level of pain and anatomical sites of 
interest. It should be appreciated, however, that onset time as 
well as duration of analgesic effect of the transdermal 
composition of the present invention will vary from subject 
to subject as well as on the basis of the site of application, 
and properties of the amine containing compounds having 
biphasic solubility, the muscle relaxants, and the anti- 
inflammatory compounds. 

Generally, the concentration of the amine containing 
compounds having biphasic solubility, the muscle relaxants, 
and the anti -inflammatory compounds can range, on a 
weight basis, from about 1% to about 30% of the total 



gum, xanthan gum, jaraya guxn and the like; seed gums 
including guar gum, locust bean gum, psillium seed gum and 
the like; and lecithins such as soya lecithin. In addition to the 
above ingredients, compositions of the present invention 
35 may also include other ingredients such as various pharma- 
ceutically acceptable additives available to those skilled in 
the art. These additives include binders, stabilizers, 
preservatives, flavorings, fragrances, and pigments. 

In another embodiment, the pharmaceutically acceptable 
40 carrier of the present invention includes van pen cream 
(cetyl alcohol, stearyl alcohol, steric acid, gllycerol 
monosterate, isopropyl myristale, soya lecithin, BHT alco- 
hol 95%, simethicone, sodium hydroxide 30% solution, 
polyoxyl slearate, edelate disodium 5%, purified water, 
45 urea). 

Other Pharmaceutical Compounds 

In another aspect, the invention features a transdermal 
composition suitable for transdermal delivery, which 
includes a therapeutically effective amount of a pharmaceu- 
50 tical compound (e.g., a serotonin specific reuptake inhibitor, 
a mood stabilizing compound, a dopamine compound, a 
compound suitable for treating attention deficit hyperactiv- 
ity disorder, a compound suitable for treating hypertension 
and akalhisia, an analgesic compound, or a compound used 
55 in the treatment of impotence) and a pharmaceutically 
acceptable carrier suitable for transdermal deb'very of the 
pharmaceutical compound. 

As used herein, the term "pharmaceutical compound" 
includes compounds suitable for treating a targeted condi- 



composition, preferably from about 3% to about 20%, and 60 lion and capable of being delivered in active form, in vivo. 



more preferably from about 5% lo about 15%. 
Pharmaceutically Acceptable Carriers 

The transdermal compositions of the present invention 
also includes a pharmaceutically acceptable carrier which is 
capable of transdermal delivery of the amine containing 
compound having biphasic solubility. As used herein, the 
term "pharmaceutically acceptable carrier suitable for trans- 



65 



Examples of pharmaceuticals include drugs, enzymes, 
chemical compounds, combinations of chemical 
compounds, biological macromolecules and analogs thereof. 
Examples of pharmaceutical compounds are described in 
detail below. 

In one embodiment of the invention, the pharmaceutical 
compound is a serotonin specific reuptake inhibitor (SSRI)* 
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SSRls are commonly prescribed for patients with diagnoses epin with guaifenesin is useful for treating pain. It is 

of mood disorders, some forms of anxiety disorder believed that transdermal administration of such combina- 

(particularly panic disorder), obsessive compulsive tj 0 n can be advantageous, for at least some patients, as 

disorders, some forms of menopausal disorders, and eating compared to oral administration, because higher local phar- 

disorders (especially bulimia nervosa). Examples of such 5 maceut ical concentrations at the site(s), e.g., of injury, can 

SSRls include sertraline (sold under the trade name Zoloft), be achieved yielding an improved therapeutic response 

paroxetine (sold under tbe^trade name Paxil) fluoxetine sys temic side effects such as weight gain, 

Kd^ drowsiness! gastrointestinal u^t and/or other known side 

trade name Luvox). 10 cffecls of lhese pharmaceuticals. 

In another embodiment of the invention, the pharmaceu- Methods For Use 

tical compound is a mood stabilizing medication, such as Jn OQe embodiment, the invention feature methods for 

carbamazepine (sold under the trade name Tegretol) and lrealinfi ain in a sub ject in which the subject is contacted 

valproic acid (sold under the trade name Depakote) T^se Transdermal composition including an amine contain- 

agents are used frequently in psychiatric practice as either . . • i ,u-i-.„ ,*„ „ T , A „ n , 

augmentation medication! (to render antidepressants more » *g compound having biphasic solubility in an amount 

effective) or as anti-manic medications in the treatment of effective to treat pain in the subject; and a pharmaceutical^ 

bipolar mood disorder. Mood stabilizing medications are acceptable carrier suitable for transdermal delivery of the 

also used in neurologic practice for the treatment of seizure amine containing compound to thereby treat pain in the 

disorders and for the treatment of certain pain disorders. subject. In a preferred embodiment, the transdermal com- 

In yet another embodiment of the invention, the pharma- 20 position is applied to the skin of the subject as often as 

ceutical compound is a compound used for treating Atten- needed for the alleviation of pain. For example, the trans- 

tion Deficit Hyperactivity Disorder (ADHD), one example dermal composition may be applied daily, weekly, monthly, 

of which is permoline, sold under the trade name Cylert. yearly, for a length of time sufficient to alleviate pain. 

Permoline is a medication that is used in the treatment of Detailed examples of the preparation are provided below, 

Attention Deficit Hyperactivity Disorder in children and 25 a j orj g ^th examples of results obtained from transdermal 

adults. It is practically insoluble in water, but soluble in administration to human patients. Preferably, a gel prepara- 

ethylene glycol and lipids, making it a good candidate for tion ^ appi^ lo me s ld n at the site or sites of pain. Patients 

transdermal administration. can be evaluated by means of a structured evaluation form, 

In a further embodiment of the invention, the pharmaceu- e completed at a frequency of at least one time per week, 

tical compound is a dopamine compound, used for treating 30 £ va ] ual j on c f patients are for the present symptoms as well 

Parkinson's disease, examples of which are pergolide, sold as any s *^ e e jf ecls f rG m currently administered medications, 

under the trade name Permax and bromocriptine mesylate, | t possible to note changes on an ongoing basis. 

sold under the trade name Parlodel. Compositions of the invention can be self- ad ministered 

In yet another embodiment of the invention, the pharma- „ . ^ form Qf a ]ie(J tQ ^ sJdn by lhe palienlf 

ceutical compound is a compound used for treating hyper- 35 ^ ^ . kmented b pro viding a transdermal preparation in 

tension and akalhisia, one example of which is propranalol, easured doses pre ferably in connection with an adhe- 

sold under the trade name Inderal s jve or other covering or patch so that the dosage may be 

In yet a further embodiment of the invention, the phar- adminislered e o by placing the adhesive patch on the skin 

maceutical compound is a compound used in the treatment q{ ^ ^ ^ h embodiments of the invention 

of impotence such as sildenafil, sold under the tradename 40 ^ ^ described in connection with positioning the 

Viagra. It is believed that transdermal administration of harmaceuncal gel on lhe arm of a patient, other positioning 

sildenafil may be useful, for at least some subjects, as OD lhe sldn ofa palienl can a iso be used. Because, depending 

compared lo oral administration which has been found, in at ^ ^ fQramlali ^ or durat jon of transdermal deliv- 

least some situations, to be associated with gastrointestinal ^ m ^ v ^ ag fiin<nion of skjn location, in one embodi- 

side effects. 45 ment ^ location of the sldn to w hich the pharmaceutical is 

Methods For Preparing The Transdermal ComposUions fc se]ected ^ M l0 relaliv el y increase or decrease the 

Another embodiment of the present invention provides a ™ d duratioDj or rale of dc livery of the 

method for preparing the above described transdermal ha ^ aceuticalf cilher with reS pect to a particular tissue or 

compositions, by admixing a therapeutically effective svstemicallv 

amount of the amine containing compound having biphasic 50 y y * . . . 

solubility, optimally an agent which enhances the activity of For example, when arap.d nse m blood serum levels is 

the amine con.ainLg compound, e.g., a muscle relaxant, deseed, a placement wh.ch enhances delivery rate, such as 

optimally an anti-inflammatory compound with the carrier bebtnd the ear, can be used. When .t ^desired «o enhance 

r . v . j i j i * r .u *— M «* n ; n ; nn dose or delivery rate locally, the transdermal tormulation 

suitable for transdermal delivery of the amine containing UOI>c " r ucu . c y ** . , . , t ontmttnt 

, . 55 may be positioned adjacent the desired treatment area. 

Tn^ne embodiment of the present invention, a transder- Membranes or matrices, such as a polymer matrix may be 

mal composition is prepared by dispersing or dissolving used to limit or control ^^'^jy "^^.Up 

. , t , ' f „ t ~JTr*\ n f *u*> dermal eel or patch delivery, delivery of the transdermal or 

crushed tablets, capsules or other preparation(s) ot the amine u, " llJi<u & ^ . , i_ j • * . 

containing compound having biphasic solubility, the muscle aerosol formulation can be achieved, e g. by 

relaxants, and *e anti-inflammatory compounds, which 60 « nose drops, eardrops, eyedrops and/or suppositones. 

were intended for oral delivery, in a gel formed of soya In one embodiment, medications dispensed in transdermal 

lecithin and isopropyl palmitate or isopropy) myristate, gel form will be dispensed in unit doses, such as blister 

alcohol, or ethoxy diglycol. In another embodiment of the packs. The gel will be extruded from the blister pack, and 

present invention, Pluronic gel, formed of Pluronic such as rubbed on the administration site. The dosage will be 

Pluronic F127, potassium sorbate and water is used.. 65 adjusted by varying the number of unit dose applied. This 

In a particular embodiment of the present invention, a will ensure accurate dosimetry and will avoid contamination 

transdermal composition including a combination of dox- of the gel. 
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Methods For Selecting A Compound Suitable For Treating 
Pain 

In a further aspect, the invention features a method for 
selecting a compound suitable for treating pain in a subject. 
The method includes transdermally administering an amine 
containing compound having biphasic solubility to a sub- 
ject; and determining whether pain is treated in the subject 
to thereby select a compound suitable for treating pain in a 
subject. In a preferred embodiment, the method can further 
include modeling the compound using a computer equipped 
with a three-dimensional chemical structure modeling pro- 
gram (e.g., Molecules-3D Professional Edition, version 
2.60, copyright 1991-1998, Molecular Arts Corp.,©) 
1994-1998 WCB/McGraw Hill); and determining whether 
the three-dimensional chemical structure of the compound 
possesses sufficient characteristics to be useful as a sodium 
or a calcium channel blocker, thereby selecting a compound 
suitable for treating pain in a subject. 

The effectiveness of the amine containing compound 
having biphasic solubility to treat pain can be tested in vitro 
or in vivo. An animal model for pain, e.g., such as the one 
described in Krai M. G. et al. (1999) Pain 81(1-2): 15-24 
can, for example, be used for testing such compounds. 
Preferred Transdermal Compositions 

In certain preferred embodiments, the transdermal com- 
positions of the present invention include lamotrigine and 
doxepin; topiramate and chlorzoxazone; topi ram ate and 
guaifenesin; topiramate and doxepin; topiramate and 
naproxen; doxepin and chlorzoxazone; lamotrigine and 
guaifenesin; lamotrigine, doxepin, and guaifenesin; or 
lamotrigine, doxepin, and chlorzoxazone. 

This invention is further illustrated by the following 
examples which should not be construed as limiting. The 
contents of all references, patents and published patent 
applications cited throughout this application, as well as the 
Figures are incorporated herein by reference. 

EXAMPLES 

Example 1 

One hundred grams of lecithin soya (granular) and 0.66 
grams sorbic acid (NF-FCC powder) were dispersed in 100 
grams (117 milliliters (mL)) of isopropyl palmitate NF and 
allowed to stand overnight. Approximately 220 milliliters of 
lecithin-isopropyl palmitate in a form of a liquid of a syrup 
consistency was formed. 

Example 2 

One hundred grams of lecithin soya (granular) and 0.66 
grams sorbic acid (NF-FCC powder) is dispersed in 100 
grams (117 milliliters) of isopropyl myristate NF and 
allowed to stand overnight. Approximately 220 milliliters of 
lecithin-isopropyl myristate in a form of a liquid of a syrup 
consistency was formed. 

Example 3 

A beaker was prepared by measuring to a volume of 100 
milliliters. It was considered important to measure the 
volume accurately rather than using beaker markings. An 
amount of Pluronic F127 NF (20 grams for a 20 percent gel, 
30 grams for a 30 percent gel, 40 grams for a 40 percent gel) 
was mixed with 0.3 grams potassium sorbate NF. Refriger- 
ated purified water was added in an amount sufficient to 
bring the volume to 100 milliliters. When all of the granules 
had been wet the gel was refrigerated. Solution look place 
upon cooling, taking 12 to 24 hours. The resulting 100 



milliliters of Pluronic gel was kept refrigerated, since the gel 
will solidify at room temperature. 

Example 4 

5 Nine grams of carbamazepine in tablet form was ground 
in mortar and pestle. 4.3 milliliters of ethoxy diglycol was 
added and mixed to form a creamy paste. 13.2 milliliters of 
soya lecithin was added and mixed until smooth. The - 
resulting 24 cc of solution was put into a 60 cc syringe. 
About 36 cc Pluronic F127 gel 20 percent (made according 

10 to Example 3) was placed in another syringe. The material 
was mixed well between syringes to yield 60 cc of carbam- 
azepine organogel having a strength of 150 milligrams (mg) 
per milliliter, in some cases, the mixture was run through an 
ointment mill to reduce particle size. 

15 Example 5 

Sixty 100 milligram tablets of buproprion were ground 
and strained to form a fine powder. TTie buproprion powder 
was dissolved in 30 cc purified water, placed in a filter and 

2Q washed with 10 to 20 cc purified water. The filtrate was used 
to make a 20 percent Pluronic gel using the procedures from 
Example 3, substituting filtrate for an equivalent volume of 
water, and stored in a refrigerator. Thirteen milliliters of 
soya lecithin was mixed with one-half the buproprion Plu- 
ronic gel and mixed between syringes to form a first batch. 

25 Thirteen milliliters of soya lecithin was mixed with the 
second half of the buproprion Pluronic gel and mixed 
between syringes to form a second batch. To each batch was 
added sufficient Pluronic gel F127 (made according to 
example 3) to yield a total of two 60 cc batches of buprop- 

30 rion HC1 organogel having a strength of 15 milligrams per 
milliliter. 

Example 6 

600 milligrams of fluoxetine HC1 (in the form of thirty 20 

35 milligram capsules) was placed in a beaker and dissolved in 
approximately 18 cc of 95 percent ethyl alcohol. The solu- 
tion was filtered through a filter funnel using fine filter paper. 
The residue was washed with 95 percent alcohol. The filtrate 
was heated, maintaining a temperature less than 85° C, to 

40 evaporate the alcohol to concentrate to 1 to 2 milliliters. 600 
milligrams of isopropyl palmitate was combined with 600 
milligrams of soya lecithin (granular), set aside and allowed 
to liquefy. Upon liquefaction, a thick syrupy consistency 
was obtained. 1.2 grams of the mixture was drawn into a 10 

45 milliliter syringe and the alcoholic solution of fluoxetine 
HC1 was drawn into another syringe. The two syringes were 
attached together with a Luer-Luer adapter and the gel was 
thoroughly mixed. All of the organogel was then transferred 
into one syringe and the empty syringe was disconnected. 

50 Sufficient quantity of 20 percent Pluronic F127 gel (formed 
as described in Example 3) was drawn into the empty 
syringe to make a total of 6 milliliters when added to the 
volume in the other syringe. A Luer-Luer adapter was 
attached and the contents of the two syringes was remixed 

55 until a smooth creamy mixture was obtained. All the mixture 
was transferred into one syringe, the empty syringe was 
removed and the Luer-Luer adapter was removed. 

A Luer-oral adapter was attached to the mixture and 
transferred to six 1 milliliter oral syringes, was filled with 1 

60 milliliter of the gel. In this way, each syringe contained five 
20 milligram doses, or ten 10 milligram doses to yield a total 
of 60 doses of fluoxetine in lecithin organogel having a 
strength of 10 milligrams per 0.1 milliliters. 

65 Example 7 

Twelve 250 milligram tablets of nefazadone were crushed 
in a mortar and pestle and put through a strainer. 4.8 



15 

milliliters of elhoxy diglycol (8 percent) was added and 
mixed. In cases in which all panicles were not dissolved, 2 
milliliters of Pluronic were added and mixed. 13.6 milliliters 
of soya lecithin were added and mixed. The resulting 
mixture was put into syringes with a Luer adapter and mixed 
well. Sufficient Pluronic F127 gel, prepared according to 
Example 3, was added to achieve a volume of 60 cc and 
mixed well to yield 60 cc of nefazadonc organogel having a 
strength of 50 milligrams per milliliter. 

Example 8 



Thirty 40 milligram tablets of paroxetine were crushed 
and run through a strainer, discarding green coating material. 
4.8 milliliters of elhoxy diglycol was added to the powder 
and mixed in a mortar and pestle. Forty milliliters of 
Pluronic F127 gel 20 percent, formed according to Example 
3, was added in graduated amounts to the powder and mixed 
until smooth using a spatula. 13.2 milliliters of soya lecithin 
was added and mixed well and the resulting material placed 
into syringes and sufficient quantity of Pluronic gel was 
added to bring the volume to 60 milliliters. In those such 
cases where particle size of the resulting material was too 
large, the cream was run through an ointment mill to yield 
60 milliliters of paroxetine organogel having a strength of 20 
milligrams per milliliter. 

Example 9 

Thirty 100 milligram tablets of sertraline were crushed 
into a fine powder and strained, discarding the yellow 
coating. Sufficient amount of Pluronic F127 gel 20 percent 
(formed according to Example 3) was added to achieve a 
volume of 38 milliliters and mixed well in a mortar and 
pestle until a smooth cream was achieved. This material was 
placed into syringes and mixed between the syringes to 
obtain a compact cream. 13.2 milliliters of soya lecithin was 
added and mixed well between the syringes using about 20 
pumps. Sufficient quantity of Pluronic F127 gel 20 percent 
was added to yield 60 milliliters of sertraline gel having a 
strength of 15 milligrams per milliliter. 
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Example 12 

Paroxetine hydrochloride has a solubility in water of 5.4 
mg/mL. Paroxetine (Paxil) gel was prepared, according to 
the procedures of example 8. A dosage of 40 mg per day was 
self-administered by a 59 year old male patient by applica- 
tion to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 210 days, blood was drawn and 
blood serum level of Paxil was determined to be 0 nano- 
grams (ng) per mL, while typical reference levels are 49±26 
ng/mL, indicating possible poor absorption or lab error. 
Clinical evaluation. of the patient over a 210 day period of 
such transdermal administration indicated benefit to patient 
without GI side effects similar, to that noted with oral 
preparation. 
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Example 10 

Venlafaxine hydrochloride has a solubility in water of 572 
mg/mL (adjusted to ionic strength of 0.2 M with sodium 
chloride). Forty-five 100 milligram tablets of venlafaxine 
were crushed and put through a strainer. The powder was 
dissolved in 15 cc purified water, the solution placed into a 
filter and washed with 10 cc purified water. The filtrate was 
used to make a 20 percent Pluronic gel using the procedures 
of Example 3 (substituting the filtrate for an equivalent 
amount of water) and placed into a refrigerator overnight. 
13.2 milliliters of soya lecithin were drawn into a syringe 
with a Luer loc. The venlafaxine Pluronic gel was drawn into 
another syringe coupled to the first syringe and mixed well. 
Sufficient Pluronic F127 gel was added to achieve a volume 
of 60 cc with a strength of 75 mg. per cc. 

Example 11 

15 grams of sodium valproate (Depakote) was ground in 60 
mortar and pestle. 4 mL of ethoxy diglycol was added and 
mixed well to form a creamy paste. 19.8 mLof soya lecithin 
was added and mixed until smooth. The resulting 24 cc of 
solution was put into 2 syringes with a Luer Loc and mixed 
well. The mixture was divided so that half is in each syringe. 65 
Using another 60 cc syringe, Pluronic 30% gel was added to 
each to bring each syringe to a volume of 45 mL 
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Example 13 

Sertraline hydrochloride is slightly soluble in water and 
isopropyl alcohol and sparingly soluble in ethanol. Sertra- 
line (Zoloft) gel was prepared, according to the procedures 
of example 9. A dosage of 100 mg per day was self- 
administered by a 54 year old female patient by application 
to the skin, for a period of at least 1 hour. No skin irritation 
was reported. After 19 days, blood was drawn and blood 
serum level of Zolpft was determined to be 5 ng/mL, while 
typical reference levels are 30-200 mg/mL indicating pos- 
sible limited absorption or lab error. 

Example 14 

Fluoxetine hydrochloride has a solubility in water of 14 
mg/mL. Fluoxetine (Prozac) gel was prepared, according to 
the procedures of example 6. A dosage of 20 mg per day was 
self-administered by a 54 year old female patient by appli- 
cation to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 7 days, blood was drawn and 
blood serum level of fluoxetine was determined to be 45 
ng/ml, while the plasma level of the primary active metabo- 
lite norfiuoxetin was also 45 ng/ml. There was evidence of 
patient benefit from the clinical evaluation. 

Example 15 

Carbamazepine is practically insoluble in water and 
soluble in alcohol and in acetone. Carbamazepine (Tegretol) 
gel was prepared, according to the procedures of example 4. 
A dosage of 400 mg per day was self-administered by a 55 
year old male patient by application to the skin, for a period 
of at least 1 hour. No skin irritation was reported. After 120 
days, blood was drawn and blood serum level of Tegretol 
was determined to be 4.6 micrograms (jAg) per mL, while 
typical therapeutic levels are 4-10 11 /ig/mL indicating good 
absorption. There were no GI side effects and the patient 
demonstrated clinical improvement. 

Example 16 

Carbamazepine (Tegretol) gel was prepared, according to 
the procedures of example 4. A dosage of 200 mg per day 
was self- administered by a 53 year old male patient by 
application to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 60 days, blood was drawn and 
blood serum level of Tegretol was determined to be 10.8 
/*g/mL, while typical therapeutic levels are 4-10 11 /<g/mL 
indicating excellent absorption. There were no GI side 
effects and the patient demonstrated clinical improvement. 

Example 17 

Sertraline (Zoloft) gel was prepared, according to the 
procedures of example 9. A dosage of 50 mg per day was 
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self-administered by a 53 year old male patient by applica- 
tion to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 63 days, blood was drawn and 
blood serum level of Zoloft was determined to be 23 ng/mL, 
while typical reference levels are 30-200 mg/mL. The 
patient demonstrated a good clinical response without Gl 
side effects. 

Example 18 

Carbamazepine (Tegretol) gel was prepared, according to 
the procedures of example 4. A dosage of 200 mg per day 
was self-administered by a 47 year old male patient by 
application to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 91 days, blood was drawn and 
blood serum level of Tegretol was determined to be less than 
0.5 /4g/mL, while typical therapeutic levels are 4-10 /ig/mL, 
indicating poor absorption, lab error, or patient non- 
compliance. 
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benefit at this higher dosage level which correlated posi- 
tively with the higher plasma level. The patient has been 
receiving the medication continuously for a period of 5 
months. 

Example 22 

Fluoxetine gel was prepared, according to the procedures 
of example 6. A dosage of 80-160 mg/day was self admin* 
istered by a 38 year old female by appb'cation to the skin, for 
a period of at least 1 hour. No skin irritation was reported. 
After 7 days at the 80 mg dosage level, blood was drawn and 
the blood serum level of fluoxetine was determined to be 25 
ng/mL of fluoxetine and 25 ng/mL norfluoxetine. There was 
evidence of patient benefit from the clinical evaluation. The 
dosage was then increased to 160 mg per day and admin- 
istered by the same method. 

Example 23 



Example 19 

Buproprion is highly soluble in water. Buproprion 
(Wellbulrin) gel was prepared, according to the procedures 
of example 5. A dosage of 100 mg per day was self admin- 
istered' by a 47 year old male patient by application to the 
skin, for a period of at least 1 hour. No skin irritation was 
reported. After 44 days, blood was drawn and blood serum 
level of Wellbulrin was determined to be less than 0.5 
ng/mL, while typical therapeutic levels are 10-30 indicating 
poor absorption, lab error, or patient non-compliance. 

Example 20 

Fluoxetine gel was prepared, according to the procedures 
of example 6. Typically, a total daily adult dosage of 
fluoxetine as applied to the skin according to the present 
invention is between about 20 mg and 200 mg, more 
preferably between about 120 mg and about 200 mg. Dos- 
ages for non-adults and/or non-human mammals may need 
to be adjusted, e.g. proportionally to body weight. A dosage 
of 20-60 mg per day was self-administered by 5 patients, 
including that of example 1 3 and also including a 44 year old 
male patient, a 53 year old female patient, a 47 year old male 
patient and a 36 year old female patient by application to the 
skin, for a period of at least 1 hour. No skin irritation or 
gastrointestinal side effects were reported. Clinical evalua- 
tion of the patients over a 30-180 day period of such 
transdermal administration indicated a clinical response 
ranging from complete remission of symptoms to moderate 
improvement. 

Example 21 

Fluoxetine gel was prepared, according to the procedures 
of example 6. A dosage of 80-160 mg per day was self 
administered by a 50 year old female by application to the 
skin, for a period of at least 1 hour. No skin irritation was 
reported. After 7 days at the 80 mg dosage level blood was 
drawn and the blood serum of fluoxetine was determined to 
be 34 ng/mL fluoxetine and 25 ng/mL norfluoxetine, while 
typical reference levels are 50-480 ng/mL, indicating good 
absorption. There was evidence of patient benefit from the 
clinical evaluation. The dosage was then increased to 160 
mg per day and administered by the same method. After 7 
days at the 160 mg dosage level blood was drawn and the 
blood serum level of fluoxetine was determined to be 90 
ng/mL fluoxetine and 25 ng/mL norfluoxetine, indicating 
good absorption. There was evidence of increased patient 
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Sertraline (Zoloft) gel was prepared, according to the 
procedures of example 9. A dosage of 50-200 mg per day 
was self-administered by 6 patients, including those of 
examples 12 and 16 and also including a 60 year old male 
patient, a 53 year old male patient, a 48 year old male 
25 patient, a 38 year old male patient and a 47 year old male 
patient, by application to the skin, for a period of at least 1 
hour. No skin irritation or gastrointestinal side effects were 
reported. Qinical evaluation of the patients over a 7-90 day 
period of such transdermal administration indicated 
30 responses ranging from complete resolution of depression to 
no noticeable response. 

» 

Example 24 
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Carbamazepine (Tegretol) gel was prepared, according to 
the procedures of example 4. A dosage of 200—400 mg per 
day was self-administered by 6 patients, including those of 
examples 14, 15 and 17, and also including a 48 year old 
female patient, a 48 year old male patient and a 54 year old 
female patient, by application to the skin, for a period of at 
least 1 hour. No skin irritation or gastrointestinal side effects 
were reported. The clinical evaluation of the patients over a 
30-300 day period of such transdermal administration indi- 
cated responses ranging from moderate improvement to no 
positive clinical response. 

Example 25 

Paroxetine (Paxil) gel was prepared, according to the 
procedures of example 8. A dosage of 20 mg per day was 
self-administered by the patient of example 12 as well as by 
a 15 year old female patient by application to the skin, for 
a period of at least 1 hour. No skin irritation was reported. 
Clinical evaluation of the patients over a 30-210 day period 
of such transdermal administration indicated equivocal 
clinical improvement of the depression which may (or may 
not) have been related to the transdermally administered 
Paxil. 

Example 26 

Five 150 mg tablets of amitriptyline were crushed and run 
through a strainer. The powder was put into syringes with a 
Luer Loc and mixed well with 2 mL ethoxy diglycol. About 
6 mL Pluronic Gel 20% was added and mixed well. 6.6 mL 
Soya Lecithin was added and mixed well. This mixture was 
thinned to 30-mL total volume with Pluronic Gel 20% and 
mixed well. The resulting mixture having a strength of 25 
mg/mL was placed in appropriate dispensing device. 
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Amilriplyline (Elavil) gel was prepared, according to the 
procedure of example 26. A dosage of 25 mg per day was 
self-administered by a 47 year old male patient. Adminis- 5 
tralion was by application to the skin, for a period of at least 
1 hour. No skin irritation or gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a 100 day 
period of such transdermal administration indicated an 
apparently good clinical response, comparable to that 
achieved with oral medication. 

Example 28 

Trazodone (Desyrel) gel was prepared, according to a 
procedure similar to that of example 7. A dosage of 50-150 35 
mg per day was self- ad ministered by 2 patients, including a 
36 year old female patient and a 47 year old male patient. 
Administration was by application to the skin, for a period 
of at least 1 hour. No skin irritation or gastrointestinal side 
effects were reported. Clinical evaluation of the patients over 20 
a 42-90 day period of such transdermal administration 
indicated a good to excellent clinical response. 
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Venlafaxine (Effexor) gel was prepared, according to a 
procedure similar to that of example 9. A dosage of 150-225 
mg per day was self- administered by 2 patients, including a 
54 year old female patient and a 55 year old male patient. 
Administration was by application to the skin, for a period ^ 
of at least 1 hour. No skin irritation or gastrointestinal side 
effects were reported. Clinical evaluation of the patients over 
a 15-165 day period of such transdermal administration 
indicated a response ranging from no clinical improvement 
to mild clinical improvement. 
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Example 30 



Propranolol (Inderal) gel was prepared, according to a 
procedure similar to that of example 8 to produce a gel 
having a strength of 40 mg of propranalol per mL of gel. A 40 
dosage of 80 mg per day was self-administered by 2 patients, 
including a 36 year old female patient and a 47 year old male 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 45 
over a 100 day period of such transdermal administration 
indicated results comparable to those achieved with oral 
medication. 
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side effects were reported. Clinical evaluation of the patients 
over a 30 day period of such transdermal administration 
indicated results comparable to those achieved with oral 
medication. 

Example 33 

Valproic acid (Depakote) gel was prepared according to 
the procedure of example 11. A dosage of 500-1000 mg was 
self administered by two male patients, ages 41 and 49. 
Administration was by application to the skin, for a period 
of at least one hour. Significant skin irritation occurred with 
one patient, but no gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a period of 
two months revealed improvement, but upon longer term 
follow-up it appeared that other factors may have been 
responsible. After 28 days, blood was drawn and a serum 
valproic acid level of 26 /^g/mL was obtained for the 49 year 
old patient ' (while taking 250 mg twice daily), with a 
therapeutic reference range of 50-150 /^g/mL. This indicated 
poor to fair absorption, and the dosage was raised to 500 mg 
twice daily, with a further improvement in clinical response. 
The 41 year old patient reported a good clinical response to 
an initial dosage of 250 mg administered twice daily, but a 
, serum valproic acid level of only 1 jUg/mL was obtained. The 
dosage was increased to 500 mg twice daily, and a similar 
serum valproic acid level was obtained. The disparity 
between the clinical response and the plasma level might be 
explained either by laboratory error or placebo effect. 

Example 34 

A gel containing reboxetine (sold under the trade name 
Edronax) is prepared according to a procedure similar to that 
described in example 5 but using reboxetine in place of 
boproprion. The resulting mixture will be self administered 
by patients by application to the skin for a period of at least 
I hour. No skin irritation or gastrointestinal side effects are 
expected. Clinical evaluation of patients over a 5-45 day 
period of such transdermal administration is expected to 
indicate a good response to treatment. 

Example 35 

Nefazodone (Serzone) gel was prepared, according to a 
procedure described in example 7. A dosage of 100 mg per 
day was self- administered by a 61 year old (male, female) 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 
over a 21 day period of such transdermal administration 
indicated a good response to treatment. 



Buproprion (Wellbutrin) gel was prepared, according to a 
procedure described in example 5. A dosage of 150-200 mg 
per day was self-administered by 3 patients, including that 
of example 18, and also including a 38 year old male patient 55 
and a 53 year old female patient. Administration was by 
application to the skin, for a period of at least 1 hour. No skin 
irritation or gastrointestinal side effects were reported. Clini- 
cal evaluation of the patients over a 5-45 day period of such 
transdermal administration indicated equivocal results. 



60 



Example 32 



Valproic acid (Depakote) gel was prepared, according to 
a procedure similar to that of example 4. A dosage of 1000 
mg per day was. self-administered by a 38 year old. male 65 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 



Example 36 

1 gram of permoline tablets are crushed in a mortar and 
then dissolved in propylene glycol, just sufficient to effect 
dissolution. 3 mL of propylene glycol or 95% ethyl alcohol 
is added to form a paste. 6.6 mLsoya lecithin is added to the 
mixture in the mortar. The mixture is placed in two syringes 
with a Luer Loc and mixed thoroughly. Each syringe is filled 
to 30 mL Pluronic F127 20% gel and mixed between 
syringes to produce a mixture having a strength of 33 
mg/mL. The mixture is put in an appropriate dispensing 
device. 

Example 37 

A 16-year-old female with an established diagnosis of 
Attention Deficit Disorder had been treated successfully 
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with oral pemoline (Cylert) for about 6 months. To poten- 
tially decrease the risk of liver damage associated with 
long-term use, permoline prepared according to the proce- 
dure of example 36 will be administered transdermally, by 
application to the skin in the post auricular region for a 5 
period of at least one hour, at two sites, twice daily. No skin 
irritation is expected. The clinical results are expected to be 
comparable to those obtained with the oral medication, 
although the dosage may have to be adjusted upwards to 
achieve adequate plasma levels, and more time may be 10 
required to achieve satisfactory plasma levels. 

For psychiatric patients, some have received two or more 
psychopharmaceuticals, and in some cases, two or more of 
the above examples describe different evaluations for the 
same period of administration of a psychopharmaceutical 
agent. 

Of the patients who have received prescriptions for one or 
more of the medications as described in the examples above, 
each had previously demonstrated a significant intolerance 
to oral administration of one or more medications, prior to 
instituting transdermal administration. The laboratory mea- 
sures of plasma blood levels described above for transder- 
mally administered fluoxetine and carbamazepine are 
believed to demonstrate good absorption transdermally 
using lecithin organogel matrix as the vehicle. Valproic acid 
and sertraline do not appear to be absorbed well or reliably. 
Valproic acid appears to cause skin irritation in some 
patients necessitating discontinuation. Both the laboratory 
measure of Buproprion and the patient clinical responses 
indicated poor or equivocal absorptions and results. Patient 
tolerance of transdermal administration has been good to 
excellent. Patients in the example above who suffered very 
severe GI side effects using oral preparations were more 
tolerant of the inconvenience of rubbing on the gel than were 
patients who had experienced only mild to moderate side 
effects. In general, more highly motivated and treatment- 
compliant patients also had a higher rate of sustained 
compliance. 

Patients in the examples above were evaluated by means 
of a structured evaluation form depicted in FIG. 1, which 
was completed at a frequency of at least one time per week 
for each patient receiving transdermal medication according 
to the present invention. The patients were evaluated both 
for-all present psychiatric symptoms as well as any side 
effects from currently-administered medications. In general, 
it is believed that patients with the most clear cut and 
uncomplicated diagnosis of major depression experienced 
the best results. In general, patients with severe personality 
disorders or with concealed substance abuse disorders did 
less well. 

Example 38 

1800 mg of gabapentin in powder form is dissolved with 
1 mL propylene glycol in syringes with a Luer Loc. 6.6 mL 
of Soya lecithin is added and mixed thoroughly between 
syringes. The resulting material is placed in a device for 
dispensing measured amounts. 

Example 39 

Gabapentin mixtures of 2% and 4% will be prepared by 
substituting 1200 mg gabapentin or 600 mg gabapentin in 
place of 3800 mg gabapentin, in example 38. 

Example 40 

Gabapentin, prepared according to Example 38 or 39, will 65 
be combined with either 3% or 5% Lidocaine in varying 
ratios. 
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Example 41 



4% gabapentin, prepared according to Example 38 or 39, 
will be combined with 7% carbamazepine and 7% amitrip- 
tyline. 

Example 42 

2% gabapentin, prepared according to Example 38 or 39, 
will be combined with 2% carbamazepine and 1% 
Piroxicam, which is expected to yield better penetration into 
muscle tissue. 
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Example 43 

Gabapentin, prepared according to Example 38 or 39, in 
concentrations ranging from 2%-6% will be combined with 
clonidine in concentrations between 0.2% and 0.3%. 

Example 44 

A 56-year-old woman had painful upper and lower 
extremity spasms as a result of spastic quadriparesis result- 
ing from an injury. Oral gabapentin, an anticonvulsant, had 
been administered previously, but had caused a "drugged" 
feeling, one of the commonly reported side effects with this 
agent. It was believed that use of transdermal gabapentin 
might provide local rebef by achieving high local tissue 
concentrations near the site of administration without cor- 
respondingly elevated blood plasma levels. It is known that 
other anticonvulsants, such as carbamazepine, are useful in 
reducing neurogenic pain. Gabapentin's solubility in water 
exceeds 10%, making systemic absorption less likely. Gaba- 
pentin prepared according to the procedure of example 38 
was self-administered by application to the skin in the area 
of pain. The patient reported moderate relief of spasms over 
a period of one week, with no systemic side effects and no 
report of skin irritation. 

Example 45 

Six grams of amitriptyline powder was placed in 40 
milliliters of Pluronic F127 33% gel and placed under 
refrigeration to dissolve. T\vo milliliters of ethoxy diglycol 
was added to 4.8 grams of carbamazepine and mixed to form 
a smooth paste. 16.4 grams of soya lecithin was added to the 
resulting paste and mixed well. The dissolved amitriptyline 
composition was added to the carbamazepine composition 
and sufficient Pluronic F127 20% was added to make 120 
milliliters and the resulting composition was mixed well to 
yield a composition having 5% amitriptyline and 4% car- 
bamazepine. 

Example 46 

6 grams of doxepin was added to 20 milliliters Pluronic 
33% F127 and put into a refrigerator to dissolve. 24 grams 
of ketoprofen and 12 grams of guaifenesin was added to 10 
millibters of 95% alcohol and mixed well. 26.4 milliliters of 
soya lecithin was added and mixed well and the doxepin 
composition was mixed with the ketoprofen/guaifenesin 
composition. The resulting mixture was added to sufficient 
Pluronic 33% to yield 120 milliliters. The resulting compo- 
sition was mixed well to yield a composition having about 
20% ketoprofen, 5% doxepin and 10% guaifenesin. 

Example 47 

6 grams of doxepin was added to 26 milliliters Pluronic 
33% and refrigerated to dissolve. 2 milliliters ethoxy dig- 
lycol was added 4.8 grams carbamazepine and mixed. The 
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resultant mixture was added to 24 grams ketoprofen and six 
milliliters alcohol and the result was mixed well. 26.4 
milliliters soya lecithin was added to the ketoprofen com- 
position and mixed well. The doxepin composition was 
mixed with the carbarn a zepine/ketoprofen composition and 
sufficient Phironic 33% was added to yield 120 milliliters. 
The resultant composition was mixed well to yield a com- 
position having about 20% ketoprofen, 4% carbamazcpine 
and 5% doxepin. 

Example 48 

0.15 grams sildenafil was crushed and strained and dis- 
solved in 5 milliliters Pluronic 20% F127 and mixed 
between syringes. 2.2 milliliters of soya lecithin was added 
and mixed. Sufficient Pluronic 20% was added to yield 10 
milliliters and the resultant composition was mixed well to 
yield a composition having the strength of about 15 milli- 
grams per milliliter. 

Example 49 

A mixture of Sildenafil 15 mg/ml was applied to the penis 
and scrotum of a 51 year old male. An immediate and strong 



10 



35 



24 



20 



erection resulted with sexual stimulation, without any irri- 
tation or burning. It is believed the composition will possess 
the therapeutic results claimed for oraUy administered 
Sildenafil, without any time delay, without any systemic GI 
side effects, and possibly without the degree of drug inter- 
action with nitrates used in cardiac disease. It is believed that 
this will contribute both to the convenience of use of the 
pharmaceutical and to its safety. 

Example 50 

Compositions according the examples 45 through 47, 53, 
55 were transdermally applied to numerous patients, for the 
purpose of treating pain including as described in other 
examples herein, with the results summarized in Table I 
below. The meaning of certain entries in Table I is indicated 
in Table 11 below. Blank results indicate no treatment at the 
pertinent site for this patient. Where a given line of Table I 
shows more than one site, one "best" (greatest pain relief) 
result if shown in bold. 
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TABLE 1 -continued 



DD 


58 


1 


3 


2 


10 


4 


3 


EE 


45 


2 


2 


2 


10 


4 


3 


FF 


44 


2 


1 


3 


10 


4 


3 


GG 


35 


1 


1 


3 


20 


4 





Result 



Patient 


Duration 


shoulder 


back 


neck 


elbow 


Knee 


Wrist 


A 


2 




0 










B 


4 








2.0 






B 


12 


2.0 


2.0 


2.0 


zo 






B 


6 














C 


2 




1.0 










D 


1 






.0 








E 


1 




2.0 






1.5 




E 


2 


10 


2.0 








1.0 


F 


2 


2.0 






3.0 






F 


8 


2,0 












F 


4 


2.0 












G 


6 










3.0 




H 


4 




2.0 










I 


32 

t 

1 












2,0 


I 












1.0 


I 


2 












3.0 


J 


2 




1.5 










K 


6 


4.0 












K 


4 


1.0 












L 


8 


1.0 












L 


6 




3.0 










M 


2 


1.5 










.0 


N 


3 


3U 


3.0 






1.1) 




HI 


Z.U 














f\ 
%J 




















i n 


n 










P 


2 




4.0 










o 


1 




2.0 










R 


0 










», 1-5 




R 


1 










.0 




S 


16 




1.0 










T 


16 










2.0 


1.0 


U 


2 




.0 










V 


8 










3.0 




V 


3 










1.0 




w 


8 




1.0 










X 


8 




2.0 


2.0 


20 






Y 


4 


2.0 


2.0 










Y 


4 








1.5 




1.5 


AA 


4 




1.0 










BB 


8 




2.0 










CC 


2 






2.0 




2.0 




CC 


20 




1.0 


2.0 




3.0 


2.0 


CC 


3 










3.0 




DD 


12 






1.0 






2,0 


EE 


24 


1.5 




3.0 








FF 


20 


2,0 












GG 


"4 








1.0 




1.0 



Ann 



Ankle 



Hip 



Leg 



3.0 



1.0 



1.5 
1.0 



.0 



15 



2.0 



2.0 



.0 
2.0 



2.0 
3.0 



Medication 



Patient 


Age 


Gender 


Surgery 


Pain 






Wt % in lecithin organogel 




Ketoprofen 


Gabapcnlinm 


Piroxicam 


d ox epic 


carbamazepine 


ami trip ty line guifencsin 


GG 


35 




1 


3 








5 






GG 


35 




1 


3 


20 








5 


5 


GG 


35 




1 


3 


20 






5 


5 




GG 


35 




3 


3 




5 




5 




10 


HH 


40 




2 


2 


30 


4 


3 








11 


40 




n 


3 








5 






II 


40 




3 


3 


10 


4 


3 


5 






JJ 


45 




2 


2 


30 


4 


3 








KK 


37 


2 


2 


2 


30 


4 


1 








LL 


54 


1 


1 


3 


10 


4 


3 
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LL 54 1 3 3 4 ^ 

Result 

(Best result in Bold) 

patient Duration shoulder back neck elbow Knee Wrist Arm Ankle Hip Leg 



GG 


8 




1.0 


1.0 


GG 


2 






.0 


GG 


2 






2.0 


GG 


2 




1.0 


2.5 


HH 


4 


1.0 


1.0 




II 


8 


1.5 






II 


8 


2.0 






JJ 


2 


1.0 






KK 


8 


1.0 






LL 


6 




1.0 




LL 


2 




.0 





1.5 



Medication 
Wt % in lecithin organogel 



Patient 


Age 


Gender 


Surgery Pain 


Ketbprofcn 


Gabapentinm Piroxicam doxepin 


carbamazepine amitriptyline 


guifenesin 


MM 


42 


2 


1 3 






4 




MM 


42 


2 


1 3 


10 


3 


4 




MM 


42 


2 


3 3 




5 






NN 


41 


1 


2 2 


10 


4 3 
















Result 
















(Best result in Bold) 






Patient 




Duration 


shoulder 


back 


neck elbow Knee Wrist 


Ann Ankle ( Hip 


Leg 


MM 




8 




.0 


4.0 


2.0 


1.0 


MM 




12 




.0 






1.0 


MM . 




4 








2.0 


NN 




2 




.0 









Gender: 
Surgery: 

Pain: 

Duration: 
Result: 



TABLE II 



1 - male 
1 - one or 
more surgeries 
1 - mild 



2 - female 

2 — no surgeries 

2 - moderate 



3 - severe-sufficient to 
produce observed tears 



40 



45 



length of treatment trial in weeks 

0 - no benifit 

1 - mild benefit 

2 - moderate benifit (greater than 25% pain reduction) 

3 - major benefit (greater than 40—45% pain reduction) 

4 * almost complete relief (greater than 80% pain reduction) 



Certain results drawn from the information of Table I are 
summarized in Table III and IV. 
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TABLE 111 



Percent reported pain relief 



N (Num- 



Site 


bcr of 
data 
points) 


None 


Mild 


Mild- 
moder- 
ate 


moder- 
ate 


Major 


Total 


Wrist 


13 


16.7 


33.3 


8.3 


41.7 






Shouldei 


14 


7.1 


21.4 


14.3 


42.9 


7.1 


7.1 


Elbow 


5 




40 


20 


20 


20 




Back 


25 


24 


32 


8 


28 


8 




Arm 


7 


28.6 


14.3 


14.3 


28.6 


14.3 




Neck 


11 


9.1 


18.2 




45.5 


9.1 


18.2 


Knee 


13 


15.4 


46.2 


15.4 


7.7 


15.4 





TABLE IV 



(percent reported pain relief) 



Mild- 

N None Mild moderate moderate Major Total 



Best result without tricyclic 36 16.7 36.1 8.3 27.8 8.3 2.8 

Best result with any tricyclic 20 10 10 20 35 15 10 
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TABLE IV-continued 





(percent reported pain relief) 

MUd- 

N None Mild moderate 


moderate 


Major 


Total 


Either tricyclic -sole agent 


. 7 34.3 


143 


42.9 


143 


14.3 


Best result with ketoprofen 


25 16 44 


4 


28 


8 




gabapentin piroxicam 






233 




4.7 


Best result without doxepin 


43 18.6 32.6 


14 


7 


Best result with doxepin 


33 7.7 


7.7 


53.8 


23.1 


7.7 



Example 51 

A 51 year old female administered a composition pre- 
pared according to example 46, containing 20% ketoprofen, 
5% doxepin, and 10% guaifenesin to her back for a period 
of 2 weeks. She reported moderate pain relief, lasting 
several hours, after each application. She reported no skin 
irritation nor any other side effects. Oral medications had 
produced no relief, and had caused significant Gl side 
effects. 

Example 52 

A 34 year old man administered a composition containing 
20% ketoprofen, 4% carbamazepine, and 5% doxepin to a 
very severely scarred wrist that had undergone 4 surgeries 
for carpel tunnel syndrome. He reported moderate pain 
relief, lasting for several hours after each application. No 
other treatment, including opiate oral pain medication, had 
been effective in providing even minor pain relief. 

■Example 53 

24 grams ketoprofen and sufficient guaifenesin to result in 
a 10% final guaifenesin concentration, was mixed well with 
10 milliliters 95% alcohol. 1200 mg gabapentin was dis- 
solved in one ml propylene glycol in a syringe with a luer 
loc. 26.4 ml of soya lecithin was added to the ketoprofen- 
guaifenesin-alcohol mixture and mixed well. The resulting 
mixture was added to the gabapentin-propylene glycol mix- 
lure and mixed well. 4.8 gm of carbamazepine was com- 
bined with the resultant combination and mixed well to form 
a smooth paste. The resulting paste was combined with the 
ketoprofen-guaifenesin-alcoholgabapentin mixture and 
mixed well with sufficient pluronic to yield 120 ml of a 
composition containing ketoprofen 20%, carbamazepine 
4%, gabapentin 4%, guaifenesin 10%. 

Example 54 

A 58 year old female with damage to her cervical spinal 
cord with a resultant spastic quadreparesis reported moder- 
ate relief of both pain and muscle spasms when she applied 
a mixture prepared generally according to example 53, 
containing ketoprofen 20%, carbamazepine 4%, gabapentin 
4%, guaifenesin 10% for a period of 8 weeks to her back and 
hip. She had been unable to tolerate both oral carbamazepine 
and oral gabapentin because of systemic side effects, includ- 
ing skin rash with the carbamazepine and dizziness and 
sedation with the gabapentin. She experienced no skin 
irritation nor other side effects with the transdermal formu- 
lation. 

Example 55 



1200 mg gabapentin was mixed with 1 ml propylene glycol 
15 and placed in a syringe with luer lock. 6.6 ml of soya lecithin 
was added and mixed well between syringes. 24 gm of 
ketoprofen and 8 milliliters alcohol was mixed well between 
two syringes with luer loc. The doxepin mixture was mixed 
well with the gabapentin mixture and subsequently the 
20 ketoprofen mixture was added and mixed well. Sufficient 
pluronic 20% (about 54 ml) was added to yield 60 ml of a 
composition having about 20% ketoprofen, 4% weight per- 
cent gabapentin and 5% weight percent doxepin. 

Example 56 

A 57 year old female applied a mixture, prepared gener- 
ally according to example 55, containing ketoprofen 20%, 
gabapentin 4%, and doxepin 5% for a period of 8 weeks to 
her neck and reported major relief. She applied the same 
mixture to her shoulder and reported moderate relief. A 
mixture that substituted piroxicam for the doxepin produced 
only mild shoulder relief. 
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Example 57 

A 35 year old man with a history of knee injury with 
vascular compromise and 3 surgeries applied a mixture, 
prepared generally according to example 45, containing 4% 
carbamazepine and 5% amitriptyline to his knee, and 
reported mild to moderate pain relief, without skin irritation 
nor other side effects. 

Example 57A 

A 41 year old woman with history of back surgery applied 
a mixture, prepared generally according to example 45, 
containing 4% carbamazepine and 5% gabapentin to her 
back for a period of 2 weeks. She reported mild pain relief. 

Example 58 

A 53 year old man with a history of two total bilateral 
knee replacements applied a mixture, prepared generally 
according to example 45, containing 4% carbamazepine and 
5% amitriptyline to both knees for a period of 4 weeks. He 
reported no pain relief. 

Example 58A 

A 54 year old man with a history of 7 back surgeries 
applied a mixture, prepared generally according to example 
45, containing 4% carbamazepine and 5% amitriptyline to 
his back for a period of 2 weeks. He reported mild to 
moderate pain relief, over and above that he was receiving 
from a transdermal opiate medication (Duragesic). He 
reported no side effects, and specifically no skin irritation. 
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Example 59 

Six grams of doxepin powder combined with 26 millib'- A 38 year old man with a history of shoulder strain 

ters pluronic and placed in the refrigerator until dissolved. applied a mixture, prepared generally according to example 



US 6,572,880 B2 



31 



32 



45, containing 4% carbamazepine and 5% amitriptyline to 
his shoulder for a period of 2 weeks. He reported mild to 
moderate pain relief, and reported no skin irritation nor other 
side effects. 

Example 61 

Sufficient carbamazepine and gabapentin was added to a 
combination of soya lecithin and pluronic to yield a lecithin 
organogel having about 4% carbamazepine and 5% gabap- 
entin. 



10 



Example 62 

A 42 year old woman with a history of 3 back surgeries 
and cervical degenerative disc disease applied a mixture, 
prepared according to example 61, containing 4% carbam- 
azepine and 5% gabapentin to her neck and reported total 
relief of pain. She reported no side effects, and no skin 
irritation. She noted the complete and rapid resolution of a 
migraine like headache at the same time. Administration of 
the same mixture to her arm and her wrist, affected by a 
diagnosed condition of reflex sympathetic dystrophy, 
yielded moderate pain relief. 

Example 63 

3.6 grams gabapentin was dissolved with 5.4 ml ethoxy 
diglycol using a mortar and pestle. 9.6 grams ketoprofen and 
2.7 grams piroxicam were added and the resultant compo- 
sition mixed well. 19.8 milliliters soya lecithin was added 
and resultant mixture mixed well and added to a sufficient 
quantity of 20% pluronic gel to yield 90 milliliters of a 
composition having about 10 percent ketoprofen, 4% gaba- 
pentin and 3% piroxicam. 

Example 64 

3.6 grams gabapentin was dissolved with 5.4 ml ethoxy 
diglycol using a mortar and pestle. 9 grams ketoprofen and 
0.9 grams piroxicam were added and mixed well. 19.8 
milliliters soya lecithin was added to the resultant mixture 
and mixed well. Sufficient amount of pluronic gel 20% was 
added to yield 90 milliliters of a composition having 
approximately 10% ketoprofen, 4% gabapentin and 1% 
prioxicam. 

Example 65 

12 g doxepin was mixed with 50 ml Pluronic F127 33% 
and placed in a refrigerator to dissolve. 12 g gabapentin was 
dissolved in 9 ml ethoxy diglycol and mixed to form a 
smooth paste. 52.8 ml of soya lecithin was added and mixed 
well. The doxepin/Pluronic mixture was added and mixed 
well. Sufficient quantity of Pluronic F 127 20% was added 
to produce 240 ml of a composition having about 5 wt % 
gabapentin and 5 wt % doxepin. 

Example 66 

A 36 year old man with a knee injury involving joint 
surface damage and vascular comprise applied a mixture, 
prepared generally according to Example 65 to bis knee 
several times per day. He reported moderate to major (40%) 
relief of pain that persisted for 4 to 6 hours. An earlier trial 
of carbamazepine-amitriptyline gel produced no relief when 
applied to his knee. 

Example 67 

6 gm doxepin was mixed with 18 ml of Pluronic 33% to 
and placed in a refrigerator to dissolve. 6 gm gabapentin was 
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ground in a mortar and pestle to a fine powder, added to 6 
ml ethoxy diglycol and mixed to form a smooth paste. 12 gm 
guaifenesin was added and mixed well. 26.4 ml soya lecithin 
was added and mixed well. The doxepin/Pluronic mixture 
was added and mixed well. Sufficient quantity of Pluronic 
gel (25.2 ml of 33% Pluronic, although 30% or 20% 
Pluronic can be used), was added to produce 120 ml of a 
composition having about 5 wt % gabapentin, about 5 wt % 
doxepin and about 10 wt % guaifenesin. 

Example 68 

A 55 year old woman with a back and shoulder injury 
sustained as a nursing care provider applied a mixture, 
prepared generally according to Example 67, to her back 
three times per day for a period of two weeks and achieved 
major relief. She applied the same mixture to her hip and leg 
and reported moderate to major relief. A mixture containing 
only doxepin provided only moderate relief to her back, and 
mild to moderate relief to her hip and leg. A mixture that 
contained only ketoprofen, gabapentin and piroxicam pro- 
vided only mild relief to her back. 

Example 69 

A 59 year old woman with cervical and back strain 
applied a mixture, prepared generally according to example 
51, but without steps involving ketoprofen) containing about 
5 wt % doxepin and about 10 wt % guaifenesin, to ber neck 
for a period of two weeks, two to four limes per day, and 
achieved total relief. She applied the same mixture to her 
back and achieved major to total relief. 

Example 70 

4.5 gm of doxepin HCI was dissolved using 2.5 ml 95% 
alcohol and mixed well between syringes. It is also possible 
to mix the doxepin with 5 ml Pluronic 20% and place in a 
refrigerator to dissolve. Sufficient quantity of 20% Pluronic 
F127 was added to produce 90 ml of a composition having 
about 5 wt % doxepin. Preferably this and other disclosed 
compositions are protected from light. 

Example 71 

A 61 year old man with injuries to his back, neck and arm 
applied a mixture (prepared generally according to Example 
70) to his neck four times per day and achieved major relief. 
He applied the same mixture to his elbow and achieved 
moderate relief. 

Example 72 

A formulation of 7% antidepressant and about 10% 
muscle relaxant was prepared by dissolving 3.15 g of 
trimipramine and 4.5 g of guaifenesin in a mixer jar using 
2.7 mL of ethoxy diglycol. About 9.9 mL of soya lecithin 
was added and the mixture was mixed well. Sufficient 
quantity of Pluronic F127 NF (20%) to make total volume 
of about 45 mL was added and mixed well. 

Example 73 

A gel formulation of 30% NTHE was prepared from 36 g 
of celecoxib, 7.2 mL of ethoxy diglycol, 26.4 mL of soya 
lecithin and sufficient quantity of Pluronic F127 NF (20%) 
to make total volume of 320 mL. 

Example 74 

A gel formulation containing about 7% antidepressant and 
about 13% muscle relaxant was prepared from 14.4 g of 
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doxepin, 31.2 g of guaifenesin, 12 mL of ethoxy diglycol, 
52.8 mL of soya lecithin and sufficient quantity of Pluronic 
F127 NF (33%) to make total volume of 240 mL. 

Example 75 

A gel formulation containing 5% antiepileptic was pre- 
pared from 6 g of lamotrigine, 6 mL of ethoxy diglycol, 26.4 
mL of soya lecithin and sufficient quantity of Pluronic F127 
NF (33%) to make total volume of 120 mL. 
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-continued 



2.0 


- Moderate 


25-33% pain reduction 


25 


- Moderate— major 


33—45% pain reduction 


3.0 


- MajoT 


45-60% pain reduction 


3.5 


- Major-total 


60-80% pain reduction 


4.0 


- Total 


greater than 80% pain reduction 



For each body part and for each percentage composition 
30 of each compounded medication, the individual ratings as 
well as a mean, which is the statistical mean of the values 
given according to the scale listed above, are provided. For 
example, 3 patients were administered doxepin 5% to their 
& y j back, and the mean level of relief was 2333. By contrast, 13 

diglycol, 26.4 mL of soya lecithin and sufficient quantity of 15 patients received the 5%/10% doxepin-guaifenesin 
_ - - combination, and their mean level of pain relief was 2.885. 

Results for 7/10 and 10/10 compositions of doxepin guaifen- 
esin are also given, and the mean for the entire sample of 



Example 76 

A gel formulation containing 10% adrenergic agonist was 
prepared from 12 g of crushed tizanidine, 6 mL of ethoxy 



Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 77 



A gel formulation containing 10% muscle relaxant was 
prepared from 12 g of crushed metaxalone, 6 mL of ethoxy 
diglycol, 26.4 mL of soya lecithin and sufficient quantity of 
Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 78 

A gel formulation containing 10% muscle relaxant was 
prepared from 12 g of crushed carisoprodol, 6 mL of ethoxy 
diglycol, 26.4 mL of soya lecithin and sufficient quantity of 
Pluronic F127 NF (33%) to make total volume of 120 mL. 

Example 79 



20 



dox-guai in all combinations is provided at the end of the 
section, namely 2:722. 

The abbreviations used in FIG. 2 are as follows: 
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A gel formulation containing 10% methocarbamol was 
prepared from 12 g of crushed methocarbamol, 6 mL of 
ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 35 
quantity of Pluronic F127 NF (33%) to make total volume 
ofl20mL. 



Example 80 

A gel formulation containing 10% muscle relaxant was 
prepared from 12 g of crushed dantrolene sodium, 6 mL of 
ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume 
of 120 mL! 

Example 81 
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A gel formulation containing 7% antidepressant, 10% 
muscle relaxant was prepared from 8.4 g of crushed 
doxepin, 12 g of chlorzoxazone, 6 mL of ethoxy diglycol, 50 
26.4 mL of soya lecithin and sufficient quantity of Pluronic 
F127 NF (33%) to make total volume of 120 mL. 



Example 82 
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A series of experiments in human subjects were per- 
formed using various combinations of pharmaceuticals. The 
results are indicated in FIG. 2. 

Values of pain relief as rated by the patients are provided 
for each body part for which the medication was adminis- $q 
tered. The scale used in FIG. 2, is as follows: 



0 ■» None 

1 - Mild 

1.5 Mild— moderate 



no benefit or equivocal benefit 
less than 15% pain reduction 
15-25% pain reduction 
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Abbreviations 



Generic Pharmaceutical names 



c-dox-gu 

c-gab-do 

carb 

carb-ami 

carb- gab 

dox 

dox-chl 

dox-guai 

g-dox-gu 

gab- dox 

k-ca-dox 

k-cai-pi 

k-dox-ch 

k-dox-gu 

k-dox-pi 

k-g-do-g 

k-gab 

k-gab-ami 

k -gab-do 

k-gab-gu 

k-gab-pi 

k-pi 

la-li-gu 

lam-cbl 

n-dox-ch 

naproxen 

tri-chl 



carbamazepine doxepin guaifenesin 
carbamazepine gabapentin doxepin 
carbamazepine 
carbamazepine emitriptyline 
carbamazepine gabapentin 
doxepin 

doxepin chlorzoxazone 

doxepin guaifenesin 

gabapentin doxepin guaifenesin 

gabapentin doxepin 

ketoprofen carbamazepine doxepin 

keloprofen carbamazepine piroxicam 

ketoprofen doxepin chlorzoxazone 

keloprofen doxepin guaifenesin 

ketoprofen doxepin piroxicam 

ketoprofen gabapentin doxepin guaifenesin 

ketoprofen gabapentin 

keloprofen gabapentin amitriptyline 

ketoprofen gabapentin doxepin 

ketoprofen gabapentin guaifenesin 

keloprofen gabapentin piroxicam 

ketoprofen piroxicam 

lamotrigine lidocainc guaifenesin 

lamotrigine chlorzoxazone 

naproxen doxepin chlorzoxazone 

naproxen 

trimipTamine chlorzoxazone 



Based on the results described herein, doxepin appears to 
be an effective pain relief medication when administered 
transdermally and appears to be substantially free of side 
effects when administered transdermally as described 
herein. 

Doxepin appears to provide about three times the positive 
response rate compared to at least some other pharmaceu- 
tical agents described herein, regardless of whether such 
other pharmaceutical agents are administered singly or in 
combination. Doxepin appears to be substantially more 
effective than amitriptyline as a pain, e.g., neuropathic pain 
agent when administered transdermally. This appears to be 
true regardless of whether doxepin is administered as a 
single agent or is administered in combination with other 
pharmaceuticals as described herein. 

Carbamazepine appears to provide positive effects as a 
pain, e.g., neuropathic pain agent, at least in properly 
selected patients. Carbamazepine appears to cause a rash in 
at least some patients, requiring its discontinuation. 
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These side effects appear similar to those that are noted 
for oral administration of carbamazepine. Gabapentin 
appears to be free of side effects when administered trans- 
dcrmally. Although some patients appear to derive some 
benefit from a combination of iransdermally administered 
ketoprofen, gabapentin, and prioxicam, the effect appears to 
be relatively weak compared to the effect provided by 
doxepin. 

Guaifenesin appears to provide benefit as an adjunctive 
treatment, of painful spasticity. For the patient population 
described herein, amiiriptyline appeared to offer limited pain 
relief when administered iransdermally. It appears that com- 
bining gabapentin with doxepin may offer some additional 
benefit. The addition of guaifenesin to doxepin may be of 
particular value when painful spasticity is present. 

In view of the above, the invention provides treatment to 
patients for whom oral delivery is suboptimal, such as 
patients who experience gastrointestinal or other side 
effects, patients who experience poor absorption for orally 
delivered pharmaceuticals and/or patients who benefit from 
delivery over an extended period or a relatively rapid 
delivery or higher rate of increase of plasma levels. The 
present invention achieves delivery of therapeutic amounts 
of pharmaceuticals, for at least some patient populations, 
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name Zyprexa) or a fluoxetine/olanzapine mixture in a 
lecithin organogel will prove useful. 

Other types of psychotropic or psycbopbarmaceutical 
medications for which the described transdermal delivery 
may be used including psychostimulant medications. One 
example of a psychostimulant medication is Methylpheni- 
date (sold under the trade name Ritalin) used in the treatment 
of attention deficit hyperactivity disorder (ADHD). Melh- 
ylphenidate typically has a 2-4 hour duration of action 
necessitating frequent dosing of a patient which is particu- 
larly difficult to accomplish with children in school. It is 
believed that by using transdermal administration, it will be 
possible to achieve an extension of effective dosing through- 
out the day, eliminating the need for frequent oral medica- 
tion administration. It is believed that transdermal adminis- 
tration will also eliminate peaks and valleys of blood plasma 
levels which, it is believed, will be more clinically effective. 
It is believed similar results will be obtained with other 
pharmaceuticals, for example, Dextroamphetamine (under 
the trade name Dexedrine) although it is believed the need 
is less acute since a time release "spansule" form of the 
medication is available which typically has a 5-6 hour 
duration of action. Another group of psychotropic medica- 
tions which, it is believed, will benefit from transdermal 
delivery includes antipsychotic medication such as those 



substantially without skin irritation, gastrointestinal or other 25 ™ thc treatment in schizophrenia. 



side effects associated with orally-delivered 
pharmaceuticals, especially psychopharmaceuticals, and 
yields clinical benefits comparable to or greater than those 
received by patients to whom corresponding pharmaceuti- 
cals were administered orally. In view of the above reasons, 
particularly effective pain medications are those described in 
examples 65, 67, 69 and 70. 

A number of variations and modifications of the invention 
can also be used. It is believed that blood plasma levels may 
be increased by providing for two or more transdermal 
applications per day and/or applying a transdermal compo- 
sition to two or more sites. 

In at least one case, application of a Prozac gel formula- 
tion twice daily appeared to approximately double the 
plasma level. It is believed that an approach such as applying 
a Prozac gel formulation twice daily to two sites will yield 
middle range therapeutic levels of about 140-250 ng/ml. At 
least partially on the basis of the results described herein for 
fluoxetine, it is believed olanzapine (sold under the trade 
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Embodiments of the invention include, but are not nec- 
essarily limited to, use by patients with enteric absorption 
deficits. 
Equivalents 

Those skilled in the art will recognize, or be able to 
ascertain using no more than routine experimentation, many 
equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be 
encompassed by the following claims. 

What is claimed is: 

1. A transdermal composition for the relief of pain in a 
subject comprising lamotrigine, doxepin and a muscle relax- 
ant selected from the groiip consisting of guaifenesin chlo- 
rzoxazone dantrolene sodium, metaxalone, carisoprodol, 
and combinations thereof, in lecithin organogel, wherein 
said pain relief obtainable from the combination of 
lamotrigine, doxepin and muscle relaxant exceeds the 
degree of pain relief obtainable from doxepin alone. 
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ABSTRACT 



The present invention features methods and compositions 
for transdermal administration. In one embodiment, the 
invention features methods and compositions for transder- 
mal administration of an amine containing compound hav- 
ing biphasic solubility and/or an agent which enhances the 
activity of the amine containing compound having biphasic 
solubility, e.g., a muscle relaxant, to relieve pain. 
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METHODS AND TRANSDERMAL COMPOSITIONS 

FOR PAIN RELIEF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to U.S. patent 
application Sen No. 09/754,500 filed on Jan. 3, 2001, U.S. 
patent application Ser. No. 09/342,679 filed on Jun. 29, 
1999, PCT Application Serial No. PCT/US99/14653 filed on 
Jun. 29, 1999, U.S. Provisional Patent Application No. 
60/122,903 filed on Mar. 5, 1999, U.S. patent application 
Ser. No. 09/106,684 filed on Jun. 29, 1998, PCT Application 
Serial No. PCT/US97/19651 filed on Oct. 24, 1997, U.S. 
patent application Ser. No. 08/957,485 filed on Oct. 24, 
1997, and U.S. Provisional Patent Application Serial No. 
60/029,120 filed on Oct. 24, 1996, incorporated herein in 
their entirety by this reference. 
< 

FIELD OF THE INVENTION 

[0002] The present invention is directed to methods and 
compositions for transdermal administration. In particular, 
the present invention is directed to methods and composi- 
tions for the transdermal administration of an amine con- 
taining compound having biphasic solubility and/or an agent 
which enhances the activity of the amine containing com- 
pound having biphasic solubility, e.g., a muscle relaxant, to 
relieve pain. 

BACKGROUND OF THE INVENTION .■ 

[0003] It is believed that damage to somatic sensory 
nerves causes a somatic sensory loss. Such damage can be 
caused by a variety of means including trauma, diseases 
such as diabetes, herpes zoster and late-stage cancer, che- 
motherapy, or by a chemical injury. It is believed that neural 
pain circuits rewire themselves, both anatomically and bio- 
chemically, after nerve injury. In many patients suffering 
from damage to somatic sensory nerves, negative symptoms 
such as numbness are joined by positive sensations, involv- 
ing a sort of false sensation of pain. The experience can 
range from mild dysesthesia to excruciating pain, rendering 
some patients unable to work, walk or do other daily 
activities. 

[0004] In the past, patients were generally treated by 
administration of analgesics to relieve pain. A vast majority 
of such patients receive doses of these agents orally. Unfor- 
tunately, in some situations, oral administration of such 
agents has been associated with a variety of side effects, 
such as liver damage, kidney damage, gastrointestinal side 
effects, addiction, sedation, and/or weight gain which cannot 
be tolerated well by the patient. In other cases, malabsorp- 
tion of oral preparations have resulted in subtherapeutic 
plasma levels. In other cases,, the agents have relatively short 
plasma half-lives, necessitating inconveniently frequent 
dosing. In general, oral delivery involves a time delay as the 
analgesic is absorbed via the digestive system before enter- 
ing the bloodstream. A number of agents which have tradi- 
tionally been administered orally or by injection have been 
inappropriate or suboptimal for some patients when so- 
administered. There are a number of medications which, in 
at least some patients, are not tolerated well when orally 
administered (e.g. which cause undesirable gastrointestinal 
or other side effects) and/or which provide undesirably high 



or low concentrations or delayed concentrations in a target 
tissue. In some cases, dosages which are appropriate for oral 
administration, upon being distributed more or less uni- 
formly throughout the body, are undesirably low in a par- 
ticular area, e.g., tissue, to achieve desired results. Oral or 
injection administration may result in too slow or too rapid 
increase in blood plasma levels, e.g., may involve an unde- 
sirably long time delay as the analgesic is absorbed by the 
digestive system before entering the bloodstream, or may 
result in a "spike" in blood plasma levels followed by an 
undesirably low level, where a more constant level would be 
preferable. Some analgesics are particularly prone to cause 
or contribute to kidney or liver damage when administered 
orally. 

[0005] Although other forms of delivery of pharmaceuti- 
cals agents are known, each has its drawbacks. Parenteral 
(ie., intravenously or intramuscularly injected) administra- 
tion is inconvenient and expensive, and is rarely used 
outside the hospital. Inhalation is believed to be not feasible 
with many analgesic agents currently in use. Therefore, 
there is a need for an analgesic delivery system which 
provides effective and acceptable levels, while preferably 
avoiding or reducing un desired effects such as liver damage 
or gastrointestinal side effects: 

SUMMARY OF THE INVENTION 

[0006] The present invention provides a transdermal com- 
position for the treatment of pain in a subject, particularly a 
human subject. The transdermal composition for the treat- 
ment of pain in a subject includes an amine containing 
compound having biphasic solubility in an amount effective 
to treat pain in a subject and a pharmaceutical^ acceptable 
carrier suitable for transdermal delivery of the amine con- 
taining compound, e.g., a lecithin organogel carrier. In a 
preferred embodiment, the transdermal composition further 
includes an agent which enhances the activity of the amine 
containing compound having biphasic solubility, e.g., a 
muscle relaxant, such as guaifenesin, chlorzoxazone, dant- 
rolene sodium, metax alone, carisoprodol, and combinations 
thereof. Preferably, the agent which enhances the activity of 
the amine containing compound having biphasic solubility, 
e.g., the muscle relaxant, also has a biphasic solubility. 

[0007] In one embodiment of the present invention, the 
amine containing compound having biphasic solubility is an 
antidepressant compound, such as a tricyclic antidepressant 
compound, e.g., doxepin or trim ipra mine. 

[0008] In another embodiment of the present invention, 
the amine containing compound having biphasic solubility 
is a sodium channel blocker, a calcium channel blocker, an 
anti-epileptic compound, or an anticonvulsant compound. 

[0009] Another embodiment of the invention features a 
transdermal composition which includes an amine-contain- 
ing compound as described herein and an anti-inflammatory 
compound, such as a nonsteroidal anti-inflammatory com- 
pound, e.g., celecoxib, etodolac, mefanamic acid, nabume- 
lone, salsalate, naproxen, vioxx®, and combinations thereof. 
Such a composition can further include an agent which 
enhances the activity of the amine containing compound, 
e.g., a muscle relaxant such as guaifenesin. 

[0010] In another aspect, the invention features a trans- 
dermal composition for the treatment of pain in a subject 
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including an amine containing compound having biphasic 
solubility in an amount effective to treat pain in a subject; a 
muscle relaxant in an amount effective to enhance the 
activity of the amine containing compound having biphasic 
solubility; and a pharmaceutically acceptable carrier suitable 
for transdermal delivery of the amine containing compound 
having biphasic solubility and the muscle relaxant. 

[0011] In yet another aspect, the invention features a 
transdermal composition for the treatment of pain in a 
subject including doxepin in an amount effective to treat 
pain in a subject; guaifenesin in an amount effective to 
enhance the activity of doxepin; and a pharmaceutically 
acceptable carrier suitable for transdermal delivery of the 
doxepin and the guaifenesin. 

[0012] Other aspects of the invention feature methods for 
treating pain in a subject in which the subject is contacted 
with a transdermal composition including an amine contain- 
ing compound having biphasic solubility in an amount 
effective to treat pain in the subject; and a pharmaceutically 
« acceptable carrier suitable for transdermal delivery of the 
amine containing compound to thereby treat pain in the 
subject. In a preferred embodiment, the transdermal com- 
position is applied to the skin of the subject. 

[0013] Another aspect of the invention features a method 
for selecting a compound suitable for treating pain in a 
subject. The method includes transdermally administering 
an amine containing compound having biphasic solubility to 
a subject; and determining whether pain is treated in the 
subject to thereby select a compound suitable for treating, 
pain in a subject. In a preferred embodiment, the method can 
further include modeling the compound using a computer 
equipped with a three-dimensional chemical structure mod- 
eling program; and determining whether the three-dimen- 
sional chemical structure of the compound possesses suffi- 
cient characteristics to be useful as a sodium channel blocker 
or a calcium channel blocker, thereby selecting a compound 
suitable for treating pain in a subject. 

[0014] In another aspect, the invention features a trans- 
dermal composition suitable for transdermal delivery, which 
includes a therapeutically effective amount of a pharmaceu- 
tical compound (e.g., a serotonin specific reuptake inhibitor, 
a mood stabilizing compound, a dopamine compound, a 
compound suitable for treating attention deficit hyperactiv- 
ity disorder, a compound suitable for treating hypertension 
and akathisia, an analgesic compound, or a compound used 
in the treatment of impotence) and a pharmaceutically 
acceptable carrier suitable for transdermal delivery of the 
pharmaceutical compound, e.g., a lecithin organogel carrier. 

[0015] In yet another aspect, the invention features a 
transdermal composition for treatment of pain in a subject 
which includes a compound capable of blocking afferent 
neuron transmission in an amount effective to block afferent 
neuron transmission in a subject; and a pharmaceutically 
acceptable carrier suitable for transdermal delivery of the 
compound. 

[00] 6] In a further aspect, the presenl invention features 
transdermal compositions comprising lamotrigine and dox- 
epin; top ira mate and chlorzoxazone; topiramate and 
guaifenesin; topiramate and doxepin; topiramate and 
naproxen; doxepin and chlorzoxazone; lamotrigine and 
guaifenesin; lamotrigine, doxepin, and guaifenesin; or lam- 
otrigine, doxepin, and chlorzoxazone. 



[0017] In another aspect, the present invention provides a 
transdermal composition comprising a muscle relaxant and 
a pharmaceutically acceptable carrier suitable for transder- 
mal delivery of the muscle relaxant to a subject. Preferably, 
the muscle relaxant is present in the transdermal composi- 
tion in an amount effective to treat pain, e.g., localized pain. 
For example, the muscle relaxant may constitute from about 
1% by weight (% by wt.) to about 30% by wt. of the total 
amount of the composition, more preferably from about 3% 
by wt, to about 15% by wt., and most preferably from about 
5% by wt. to about 13% by wt. Moreover, ranges of values 
using a combination of any of the above recited values as 
upper and/or lower limits are intended to be included. 

[0018] In one embodiment the muscle relaxant is selected 
from the group consisting of guaifenesin, chlorzoxazone, 
benzodiazepines such as clozapine and diazepam, dant- 
rolene sodium, metaxalone, carisoprodol, and combinations 
thereof. The muscle relaxant is, preferably, chlorzoxazone 
and, more preferably, guaifenesin. 

[0019] In another aspect, the present invention provides a 
method for treating pain in a subject in which the subject is 
contacted with a transdermal composition including a 
muscle relaxant in an amount effective to treat pain in the 
subject; and a pharmaceutically acceptable carrier suitable 
for transdermal delivery of the muscle relaxant to thereby 
treat pain (e.g., localized pain) in the subject. In a preferred 
embodiment, the transdermal composition is applied to the 
skin of the subject. 

[0020] Other features and advantages of the invention will 
be apparent from the following detailed description and 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIG. 1 is an evaluation form used in evaluating an 
embodiment of the present invention. 

[0022] FIG. 2 is a table depicting the results from clinical 
experiments using compositions of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0023] The present invention provides a transdermal com- 
position suitable for treatment of pain in a subject. The 
transdermal composition includes an amine containing com- 
pound having biphasic solubility in an amount effective to 
treat pain in a subject; and a pharmaceutically acceptable 
carrier suitable for transdermal delivery of the amine con- 
taining compound having biphasic solubility. 

[0024] As used herein, the term "subject" includes a 
mammal, such as a human, a horse, a pig, a cow, a mouse, 
a rat, a rabbit, or a goat. In preferred embodiment, the 
subject is a human. 

[0025] As used herein, the term "pain" is art recognized 
and includes a bodily sensation elicited by noxious chemi- 
cal, mechanical, or thermal stimuli, in a subject, e.g., a 
mammal such as a human. The term "pain** includes chronic 
pain, such as lower back pain; pain due to arthritis, e.g., 
osteoarthritis; joint pain, e.g., knee pain or carpal tunnel 
syndrome; myofascial pain, and neuropathic pain. The term 
"pain" further includes acute pain, such as pain associated 
with muscle strains and sprains; tooth pain; headaches; pain 
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associated with surgery; or pain associated with various 
forms of tissue injury, e.g., inflammation, infection, and 
ischemia. 

[0026] As used herein, the term "amine containing com- 
pound having biphasic solubility" includes compounds hav- 
ing at least one amine moiety and having sufficient lipid 
solubility (e.g., solubility in polar solvents such as etbanol, 
elhoxydiglycerol, ethoxydiglycol, chloroform, benzene, and 
the like) such that the compound passes through the stratum 
corneum, and has sufficient aqueous solubility to be active 
in the aqueous environment of the dermis and the underlying 
tissue. 

[0027] Transdermal compositions of the present invention 
include an amine containing compound having biphasic 
solubility in an amount effective to treat pain in a subject. As 
used herein, the terms "amount effective to treat pain in a 
subject" and "effective amount" are used interchangeably 
herein and include an amount effective, at dosages and for 
periods of time necessary, to achieve the desired result, e.g., 
sufficient to treat pain in a subject. An effective amount of an 
amine containing compound or a pharmaceutical compound 
as defined herein may vary according to factors such as the 
disease state, age, and weight of the subject, and the ability 
of the amine containing compound or pharmaceutical com- 
pound to elicit a desired response in the subject. Dosage 
regimens may be adjusted to provide the optimum thera- 
peutic response. An effective amount is also one in which 
any toxic or detrimental effects of the amine containing 
compound having biphasic solubility or pharmaceutical 
compound are outweighed by the therapeuticaUy beneficial 
effects. 

[0028] The transdermal compositions of the invention can 
further include an agent which enhances the activity of the 
amine containing compound having biphasic solubility. As 
used herein, an "agent which enhances the activity of the 
amine containing compound having biphasic solubility" 
includes an agent which enhances the pharmacological 
activity of the amine containing compound having biphasic 
solubility (e.g., the ability of the amine containing com- 
pound to treat pain), or enhances the transdermal delivery of 
the amine containing compound having biphasic solubility 
(e.g., the ability of the amine containing compound to cross 
the stratum corneum), or enhances both the pharmacological 
activity and the transdermal delivery of the amine containing 
compound. Examples of agents which enhance the activity 
of the amine containing compound having biphasic solubil- 
ity, include muscle relaxants, described in further detail 
below. 

[0029] As used herein, the term "transdermal" composi- 
tion includes compositions capable of passing through the 
stratum corneum of a subject. The term transdermal further 
includes compositions capable of passing through the epi- 
dermis of a subject, compositions capable of passing 
through the dermis of a subject, and compositions capable of 
passing through the hypodermis of a subject. In preferred 
embodiments, the term transdermal includes compositions 
capable of passing through the skin of a subject and reaching 
the underlying tissues and organs. 

[0030] As used herein, the term "transdermal delivery" 
includes delivery of, for example, a compound through the 
stratum corneum of a subject. The term transdermal delivery 
further includes delivery of, for example, a compound 



through the epidermis of a subject, delivery of, for example, 
a compound through the dermis of a subject, and delivery of, 
for example, a compound through the hypodermis of a 
subject. In preferred embodiments, the term transdermal 
delivery includes delivery of, for example, a compound 
through the skin of a subject to the underlying tissues and 
organs. 

[0031] The present invention further features a transder- 
mal composition for treatment of pain in a subject which 
includes a compound capable of blocking afferent neuron 
transmission in an amount effective to block afferent neuron 
transmission in a subject; and a pharmaceutical^ acceptable 
carrier suitable for transdermal delivery of the compound. 

[0032J As used herein, the term "compound capable of 
blocking afferent neuron transmission" includes a com- 
pound which is capable of blocking the ability of an afferent 
neuron, i.e., a sensory neuron, to carry an impulse toward the 
central nervous system. 

[0033] Various aspects of the invention are described in 
further detail* in the following subsections: 

Amine Containing Compounds having Biphasic 

Solubility 

[0034] Amine containing compounds having biphasic 
solubility for use in the transdermal compositions of the 
invention include antidepressant compounds, antiepileptic 
compounds, anticonvulsant compounds, sodium channel 
blockers and calcium channel blockers. 

[0035] As used herein, the term "antidepressant com- 
pounds" includes compounds capable of alleviating the 
symptoms of depression. Examples of antidepressant com- 
pounds include all tricyclic antidepressants (e.g., amitrip- 
tyline, dothiepin, or lofepramine), bupropion (sold under the 
trade name Wellbutrin), reboxetine (sold under the trade 
name Edronax), nefazodone (sold under the trade name 
Serzone) and trazodone (sold under the trade name Desyrel). 
Antidepressant compounds are described in, for example, 
the 1998 SIGMA catalogue and the "The Merck Index", 
12t:h Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, 
N J., 1996, the contents of which are incorporated herein by 
reference. 

[0036] In one embodiment of the present invention, the 
antidepressant compounds of the present invention contain a 
tricyclic moiety. Therefore, in a preferred embodiment, a 
transdermal composition of the present invention includes a 
tricyclic antidepressant compounds. Exemplary tricyclic 
antidepressants include adinazolam, amitriptylinoxide, 
amoxapine, clomipramine, demexiptiline, dimetacrine, 
dothiepin, doxepin, imipramine N-oxide, iprindole, 
lofepramine, melitracen, metapramine, noxiptilin, pizoty- 
line, propizepine, quinupramine, lianeptine, and trimi- 
pramine. A particularly preferred tricyclic antidepressant for 
use in the compositions of the invention is doxepin. 

[0037] Tricyclic antidepressant compounds are described 
in, for example, "Guide to Clinical Neurology" by J. P. Mohr 
et al. (Churchill Livingstone, 1995), the contents of which 
are incorporated herein by reference. 

[0038] Preferably, the tricyclic antidepressant compound 
is selected from the group consisting of doxepin, trimi- 
pramine, other tricyclics having biphasic solubility, and 
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combinations thereof. When combined with other com- 
pounds, such as an agent which enhances the activity of the 
amine containing compound, e.g., a muscle relaxant, and/or 
an anti-inflammatory compound, e.g., a nonsteroidal anti- 
inflammatory compound, as discussed below, the tricyclic 
antidepressant preferably constitutes from about 1% by 
weight (% by wt.) to about 30% by wt. of the total amount 
of the pharmaceutical, more preferably from about 3% by 
wt;. to about 15% by wt., and most preferably from about 
5% by wt. to about 13% by wt. 

[0039] The amine containing compounds having biphasic 
solubility used in the transdermal compositions of the inven- 
tion further include antiepileptic compounds. As used 
herein, the term "antiepileptic compound" includes com- 
pounds capable of alleviating the symptoms of epilepsy. 
Exemplary antiepileptic compounds for use in the com- 
pounds of the invention include lamotrigine, felbamate, and 
carbamazepine. Preferably, the antiepileptic compound is 
selected from the group consisting of lamotrigine, felbam- 
ate, carbamazepine, and combinations thereof. When com- 
bined with other compounds, such as an agent which 
enhances the activity of the amine containing compound, 
e.g, a muscle relaxant, and/or an anti-inflammatory com- 
pound, e.g., a nonsteroidal anti-inflammatory compound as 
discussed below, the antiepileptic compound constitutes 
from about 1% by wt. to about 30% by wt. of the total 
amount of the pharmaceutical, more preferably from about 
3% by wt. to about 20% by wt., and most preferably from 
about 5% by wt. to about 15% by wt. Antiepileptic com- 
pounds are described in, for example, the 1998 SIGMA 
catalogue, the '"The Merck Index" 12t:h Ed., Budavari et al., 
eds., Merck & Co., Inc., Rahway, N J., 1996, and the "Guide 
to Clinical Neurology" by J. P. Mohr et al. (Churchill 
Livingstone, 1995) the contents of which are incorporated 
herein by reference. 

[0040] In another aspect of the present invention, the 
amine containing compounds having biphasic solubility of 
the present invention include anticonvulsant compounds. As 
used herein, the term "anticonvulsant compound" includes 
compounds capable of alleviating the symptoms of convul- 
sion, i.e., the violent involuntary tetanic contractions of an 
entire group of muscles. Exemplary anticonvulsant com- 
pounds which for use in the compositions of the invention 
include felbamate, lamotrigine and carbamazepine. Prefer- 
ably, the anticonvulsant compound is selected from the 
group consisting of felbamate, lamotrigine, and combina- 
tions thereof. When combined with other compounds, such 
as an agent which enhances the activity of the amine 
containing compound, e.g., a muscle relaxant, and/or an 
anti-inflammatory compound, e.g., a nonsteroidal anti-in- 
flammatory compound as discussed below, the anticonvul- 
sant compound constitutes from about 1% by wt. to about 
30% by wt. of the total amount of the pharmaceutical, more 
preferably from about 3% by wt. to about 20% by wt., and 
most preferably from about 5% by wt. to about 15% by wt. 
Anticonvulsant compounds are described in, for example, 
the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, NJ., 
1996, and the "Guide to Clinical Neurology" by J. P. Mohr 
el al. (Churchill Livingstone, 1995) the contents of which 
are incorporated herein by reference. 

[0041] In yet another aspect of the present invention, the 
amine containing compounds having biphasic solubility of 



the present invention include adrenergic agonist compounds. 
Preferably, the adrenergic agonist compound is tizanidine. 
When combined with other compounds, such as a muscle 
relaxant and/or nonsteroidal anti-inflammatory compound as 
discussed below, the adrenergic agonist compound consti- 
tutes from about 1% by wt. to about 30% by wt. of the total 
amount of the pharmaceutical, more preferably from about 
3% by wt. to about 20% by wt., and most preferably from 
about 5% by wt. to about 15% by wt. Adrenergic agonist 
compounds are described in, for example, the 1998 SIGMA 
catalogue, the "The Merck Index", 12t:h Ed., Budavari et al., 
eds., Merck & Co., Inc., Rahway, N J., 1996, and the "Guide 
to Clinical Neurology" by J. P. Mohr et al. (Churchill 
Livingstone, 1995) the contents of which are incorporated 
herein by reference. 

[0042] The amine containing compounds having biphasic 
solubility used in the transdermal compositions of the inven- 
tion further include sodium channel blockers and calcium 
channel blockers. As used herein, the term "sodium channel 
blockers " includes compounds which are capable of block- 
ing the activity of a sodium channel. Examples of sodium 
channel blockers include top ira mate, tetrodoxin, flecainide, 
disopyramide, and terfenadine. Sodium channel blockers are 
described in, for example, the 1998 SIGMA catalogue, the 
"The Merck Index", 12t:h Ed., Budavari et al., eds., Merck 
& Co., Inc., Rahway, NJ., 1996, and the "Guide to Clinical 
Neurology" by J. P. Mohr et al. (Churchill Livingstone, 
1995) the contents of which are incorporated herein by 
reference. As used herein, the term "calcium channel block- 
ers " includes compounds which are capable of blocking the 
activity of, a calcium channel. Examples of calcium channel 
blockers include Arylalkylamines, e.g., Bepridil, Clen- 
tiazem, Diliazem, Fendiline, Gallopamil, Mibefradil, Preny- 
lamine, Semotiadil, Tcrodiline, or Verapamil; Dihydropyri- 
dine Derivatives, e.g., Amlodipine, Aranidipine, 
Bamidipine, Benidipine, Cilnidipine, Bfonidipine, Elgo- 
dipine, Felodipine, Isradipine, Lacidpine, Lercanidipine, 
Manidipine, Nicardipine, Nifedipine, Nilvadipine, Nimo- 
dipine, Nisoldipine, or Nirrendipine; Piperazine Derivatives, 
e.g., Cinnarizine, Flunarizine, Lidoflazine, or Lomerizine; 
Bencyclane; Etafenone; Fantofarone; or Perhexiline. 

[0043] Whenever nerves are damaged, for example, by 
trauma, by diseases such as diabetes, herpes zoster, or 
late-stage cancer, or by chemical injury (e.g., as an untoward 
consequence of agents including the false-nucleoside anti- 
HIV pharmaceuticals), neural pain circuits rewire them- 
selves, anatomically and/or biochemically. Thus, following 
an injury, new sodium and calcium channels are formed 
which are believed to constitute the basis for chronic pain 
development. Through a similar action in the dorsal root 
ganglia, chronic regional pain syndromes may develop. 
Each time one of these sodium and/or calcium channels 
depolarizes, a nerve impulse originates. Because there are so 
many sodium and calcium channels, there may be a constant 
cascade of nerve impulses, causing allodynia, burning sen- 
sations, and/or dysesthesias. It is believed that some chronic 
pains may be mediated through sodium and/or calcium 
channels in nerve cells. Thus, it is believed that amine 
containing compounds having biphasic solubility which can 
block sodium and/or calcium channels may also be used in 
the transdermal compositions of the invention. 

[0044] In one embodiment of the invention, the amine 
moiety of the amine containing compounds having biphasic 
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solubility of the present invention may function similar to a 
sodium or calcium ion upon entry into the sodium channel 
of a nerve cell membrane. A non-polar moiety, which is 
preferably present in the amine containing compound having 
biphasic solubility of the present invention may interact with 
the nerve cell membrane, perhaps through Van der Waals 
forces. In such cases, it is believed that the presence of the 
non-polar moiety prevents or inhibits a complete uptake of 
the amine containing compound having biphasic solubility 
through the nerve cell membrane. It is believed that one or 
more these interactions prevent or reduce the amount and/or 
the rate of depolarization and ion exchange involved in 
stimulus conduction, thereby decreasing pain sensation. 

[0045] The amount of an amine containing compound 
having biphasic solubility useful in relieving pain transder- 
mal^ may be determined by methods known in the art, and 
typically ranges from about 1 mg to about 300 mg per 
subject per dose, preferably from about 5 mg to about 100 
mg per subject per dose, and more preferably from about 10 
mg to about 50 mg per subject per dose, depending on a 
variety of factors including the particular amine containing 
compound having biphasic solubility used, whether the area 
of transdermal application is the site of action, and the 
intended size of the site of action. In a preferred embodi- 
ment, the amount of an amine containing compound having 
biphasic solubility useful in relieving pain transdermally, is 
5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 
85, 90, 95, 1 00 mg, 1 50 mg, 200 mg, 250 mg, or 300 mg per 
subject per dose. 

Muscle Relaxants 

[0046] Transdermal compositions of the present invention 
may also include a muscle relaxant. As used herein, the term 
"muscle relaxant" includes compounds which facilitate or 
enhance the relaxation of muscles (e.g., provide relief from 
muscle spasm) and, thus, facilitate or enhance the transder- 
mal delivery of the transdermal compositions of the inven- 
tion. Exemplary muscle relaxants include both skeletal 
muscle relaxants and smooth muscle relaxants such as 
anticholinergics, antispasmodics, bronchodilators, and 
vasodilators. Muscle relaxants are described in, for example, 
the 1998 SIGMA catalogue, the "The Merck Index", 12t:h 
Ed., Budavari et al., eds., Merck & Co., Inc., Rahway, N J., 
1996, pp. THER-1 to THER-28, and the "Guide to Clinical 
Neurology" by J. P. Mohr et al. (Churchill Livingstone, 
1995) the contents of which are incorporated herein by 
reference. Preferably, the muscle relaxant is selected from 
the group consisting of guaifenesin, benzodiazepines (e.g., 
clozapine or diazopam), chlorzoxazone, dantrolene sodium, 
metaxalone, carisoprodol, other muscle relaxants having 
biphasic solubility, and combinations thereof. More prefer- 
ably, the muscle relaxant is selected from the group con- 
sisting of guaifenesin, chlorzoxazone, and combinations 
thereof. A preferred muscle relaxant for use in the compo- 
sitions of the invention is guaifenesin. 

[0047] Preferably the muscle relaxant has biphasic solu- 
bility. Preferably the muscle relaxant, when present in the 
pharmaceutical composition, constitutes from about 1% by 
wt. to about 30% by wt. of the total amount of the pharma- 
ceutical, more preferably from about 3% by wt. to about 
20% by wt., and most preferably from about 5% by wt. to 
about 15% by wt. 



Ami-inflammatory Compounds 

[0048] The transdermal compositions of the present inven- 
tion may also include an anti-inflammatory compound. As 
used herein, the term "anti-inflammatory compound" 
includes a compound which is capable of reducing cell 
migration, caused by ischemic and trauma associated events, 
and therefore reduces edema formation to thereby provide 
pain relief. Preferably, the anti-inflammatory compound is a 
nonsteroidal anti-inflammatory compound (i. e., NTHE) 
including ketoprofen. Anti-inflammatory compounds, e.g., 
NTHEs, are described in, for example, the 1998 SIGMA 
catalogue, the "The Merck Index", 12t:b Ed., Budavari et al., 
eds., Merck & Co., Inc., Rahway, NJ., 1996, pp. THER-1 to 
THER-28, and the "Guide to Clinical Neurology" by J. P. 
Mohr et al.(Churchill Livingstone, 1995) the contents of 
which are incorporated herein by reference. Preferably, the 
NTHE is selected from the group consisting of celecoxib, 
etodolac, mefanamic acid, nabumetone, salsa late, naproxen, 
Vioxx<B>, COX-2 NTHEs having biphasic solubility, and 
combinations thereof. 

[0049] More preferably, the NTHE is selected from the 
group consisting of celecoxib, etodolac, naproxen, COX-2 
NTHEs having biphasic solubility, and combinations 
thereof. Preferably, the NTHE has biphasic solubility. The 
NTHE, when present in the transdermal composition, pref- 
erably, constitutes from about 1% by wt. to about 30% by wt. 
of the total amount of ( the pharmaceutical, more preferably 
from about 3% by wt. to about 30% by wt., and most 
preferably from about 5% by wt. to about 30% by wt. 

Dosages 

[0050] The concentration as well as the quantity of the 
amine containing compounds having biphasic solubility, the 
agents which enhance the activity of the amine containing 
compounds, e.g., the muscle relaxants, and the anti-inflam- 
matory compounds can be varied independently in order to 
achieve the desired effect. For example, higher concentra- 
tions of the amine containing compounds having biphasic 
solubility, the muscle relaxants, and the anti-inflammatory 
compounds contained in a dosage form of decreased vis- 
cosity may result in an analgesic with fast onset and short 
duration. High concentrations of the amine containing com- 
pounds having biphasic solubility, the muscle relaxants, and 
the anti-inflammatory compounds contained in a dosage 
form of increased viscosity may result in potent analgesic 
with fast onset and long duration. Low concentrations of the 
amine containing compounds having biphasic solubility, the 
muscle relaxants, and the anti-inflammatory compounds in a 
dosage form of decreased viscosity may result in mild 
analgesic with longer onset and short duration. Low con- 
centrations of the amine containing compounds having 
biphasic solubility, the muscle relaxants, and the anti-in- 
flammatory compounds contained in a dosage form of 
increased viscosity may have mild analgesic properties with 
longer onset and longer duration. The ability to vary the 
concentration of the amine containing compounds having 
biphasic solubility, the muscle relaxants, and the anti-in- 
flammatory compounds from very low to high of the total 
composition, combined with the ability to coat thin (about 
0.1 mm) or thick (about 0.5 mm) enables the practitioner of 
the invention to vary the dosage of the system as needed for 
particular level of pain and anatomical sites of interest. It 
should be appreciated, however, that onset time as well as 
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duration of analgesic effect of the transdermal composition 
of the present invention will vary from subject to subject as 
well as on the basis of the site of application, and properties 
of the amine containing compounds having biphasic solu- 
bility, the muscle relaxants, and the anti-inflammatory com- 
pounds. 

[0051] Generally, the concentration of the amine contain- 
ing compounds having biphasic solubility, the muscle relax- 
ants, and the anti-inflammatory compounds can range, on a 
weight basis, from about 1% to about 30% of the total 
composition, preferably from about 3% to about 20%, and 
more preferably from about 5% to about 15%. 

Pharmaceutically Acceptable Carriers 

[0052] The transdermal compositions of the present inven- 
tion also includes a pharmaceutically acceptable carrier 
which is capable of transdermal delivery of the amine 
containing compound having biphasic solubility. As used 
herein, the' term "pharmaceutically acceptable carrier suit- 
able for transdermal delivery" includes a carrier capable of 
delivering the amine containing compound transdermally as 
defined above. Suitable carriers for transdermal delivery of 
pharmaceuticals are described in U.S. Pat. No. 5,446,070, 
the contents of which are incorporated herein by reference. 
Briefly, pharmaceutically acceptable carriers of the present 
invention include any suitable finite (i.e, solid) or non-finite 
(i.e., non-solid, such as liquid or semi-liquid) carrier includ- 
ing liquids, semi-liquids or solid carriers, such as a bioad- 
hesive. Thus, the amine containing compounds having 
biphasic solubility may be admixed with a pharmaceutically 
acceptable carrier such as a cream, gel, emulsion, lotion, 
salve, paste, plaster, ointment, spray solution, or any other 
"non -finite" carrier known in the art of pharmaceutical 
delivery. For example, the base of a non-finite carrier may be 
lipid including phospholipids such as lecithins; fatty oils; 
lanolin; vasoline; paraffins; glycols; higher fatty acids; and 
higher alcohols. 

[0053] The term "bioadhesive" as used herein includes an 
adhesive which attaches to a biological surface such as skin 
or mucosal tissue. Preferably, the bioadhesive of the present 
invention is self-adhesive in that it attaches to the site of 
interest without the need to reinforce its attachment by way 
of another adhesive. Suitable bioadhesive include natural or 
synthetic polysaccharides such as cellulose derivatives 
including metbylcellulose, cellulose acetate, carboxymeth- 
ylcellulose, hydroxyethylcellulose and the like; pectin; a 
mixture of sulfated sucrose and aluminum hydroxide; hydro- 
philic polysaccharide gums including natural plant exudates, 
such as karaya gum, gbatti gum, tragacanth gum, xanlhan 
gum, jaraya gum and the like; seed gums including guar 
gum, locust bean gum, psillium seed gum and the like; and 
lecithins such as soya lecithin. In addition to the above 
ingredients, compositions of the present invention may also 
include other ingredients such as various pharmaceutically 
acceptable additives available to those skilled in the art. 
These additives include binders, stabilizers, preservatives, 
flavorings, fragrances, and pigments. 

[0054] In another embodiment, the pharmaceutically 
acceptable carrier of the present invention includes van pen 
cream (cetyl alcohol, stearyl alcohol, steric acid, gllycerpl 
monosterale, isopropyl myristate, soya lecithin, BHT alco- 
hol 95%, simethicone, sodium hydroxide 30% solution, 
polyoxyl st e a rate, edetate disodium 5%, purified water, 
urea). 
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Other Pharmaceutical Compounds 

[0055] In another aspect, the invention features a trans- 
dermal composition suitable for transdermal delivery, which 
includes a therapeutically effective amount of a pharmaceu- 
tical compound (e.g., a serotonin specific reuptake inhibitor, 
a mood stabilizing compound, a dopamine compound, a 
compound suitable for treating attention deficit hyperactiv- 
ity disorder, a compound suitable for treating hypertension 
and akathisia, an analgesic compound, or a compound used 
in the treatment of impotence) and a pharmaceutically 
acceptable carrier suitable for transdermal delivery of the 
pharmaceutical compound. 

[0056] As used herein, the term "pharmaceutical com- 
pound"* includes compounds suitable for treating a targeted 
condition and capable of being delivered in active form, in 
vivo. Examples of pharmaceuticals include drugs, enzymes, 
chemical compounds, combinations of chemical com- 
pounds, biological macromolecules and analogs thereof. 
Examples of pharmaceutical compounds are described in 
detail below.- 

[0057] In one embodiment of the invention, the pharma- 
ceutical compound is a serotonin specific reuptake inhibitor 
(SSRI). SSRIs are commonly prescribed for patients with 
diagnoses of mood disorders, some forms of anxiety disor- 
der (particularly panic disorder), obsessive compulsive dis- 
orders, some forms of menopausal disorders, and eating 
disorders (especially bulimia nervosa). Examples of such 
SSRIs include sertraline (sold under the trade name Zoloft), 
paroxetine (sold under the trade name Paxil), fluoxetine 
(sold under the trade name Prozac), venlafaxine (sold under 
the trade name Effexor), and fluvoxamine (sold under the 
trade name Luvox). 

[0058] In another embodiment of the invention, the phar- 
maceutical compound is a mood stabilizing medication, 
such as carbamazepine (sold under the trade name Tegretol) 
and valproic acid (sold under the trade name Depakote). 
These agents are used frequently in psychiatric practice as 
either augmentation medications (to render antidepressants 
more effective) or as anti -manic medications in the treatment 
of bipolar mood disorder. Mood stabilizing medications are 
also used in neurologic practice for the treatment of seizure 
disorders and for the treatment of certain pain disorders. 

[0059] In yet another embodiment of the invention, the 
pharmaceutical compound is a compound used for treating 
Attention Deficit Hyperactivity Disorder (ADHD), one 
example of which is permoline, sold under the trade name 
Cylert. Permoline is a medication that is used in the treat- 
ment of Attention Deficit Hyperactivity Disorder in children 
and adults. It is practically insoluble in water, but soluble in 
ethylene glycol and lipids, making it a good candidate for 
transdermal administration. 

[0060] In a further embodiment of the invention, the 
pharmaceutical compound is a dopamine compound, used 
for treating Parkinson's disease, examples of which are 
pergolide,sb)d under the trade name Permax and bromocrip- 
tine mesylate, sold under the trade name Parlodel. 

[0061] In yet another embodiment of the invention, the 
pharmaceutical compound is a compound used for treating 
hypertension and akathisia, one example of which is pro- 
pranalol, sold under the trade name Inderal. 
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[0062] Id yet a further embodiment of the invention, the 
pharmaceutical compound is a compound used in the treat- 
ment of impotence such as sildenafil, sold under the trade- 
name Viagra. It is believed that transdermal administration 
of sildenafil may be useful, for at least some subjects, as 
compared to oral administration which has been found, in at 
least some situations, to be associated with gastrointestinal 
side effects. 

Methods for Preparing the Transdermal 
Compositions 

[0063] Another embodiment of the present invention pro- 
vides a method for preparing the above described transder- 
mal compositions, by admixing a therapeutically effective 
amount of the amine containing compound having biphasic 
solubility, optimally an agent which enhances the activity of 
the amine containing compound, e.g., a muscle relaxant, 
optimally an anti-inflammatory compound with the carrier 
suitable for transdermal delivery of the amine containing 
compound. 

[0064] In one embodiment of the present invention, a 
transdermal composition is prepared by dispersing or dis- 
solving crushed tablets, capsules or other preparation(s) of 
the amine containing compound having biphasic solubility, 
the muscle relaxants, and the anti-inflammatory compounds, 
which were intended for oral delivery, in a gel formed of 
soya lecithin and isopropyl palmitate or isopropyl myristate, 
alcohol, or ethoxy diglycol. In another embodiment of the 
present invention, Pluronic gel, formed of Pluronic such as 
Pluronic F127, potassium sorbate and water is used. 

[0065] In a particular embodiment of the present inven- 
tion, a transdermal composition including a combination of 
doxepin with guaifenesin is useful for treating pain. It is 
believed that transdermal administration of such combina- 
tion can be advantageous, for at least some patients, as 
compared to oral administration, because higher local phar- 
maceutical concentrations at the site(s), e.g., of injury, can 
be achieved yielding an improved therapeutic response 
without systemic side effects such as weight gain, drowsi- 
ness, gastrointestinal upset and/or other known side effects 
of these pharmaceuticals. 

Methods for Use 

[0066] In one embodiment, the invention feature methods 
for treating pain in a subject in which the subject is contacted 
with a transdermal composition including an amine contain- 
ing compound having biphasic solubility in an amount 
effective to treat pain in the subject; and a pbarmaceutically 
acceptable carrier suitable for transdermal delivery of the 
amine containing compound to thereby treat pain in the 
subject. In a preferred embodiment, the transdermal com- 
position is applied to the skin of the subject as often as 
needed for the alleviation of pain. For example, the trans- 
dermal composition may be applied daily, weekly, monthly, 
yearly, for a length of time sufficient to alleviate pain. 

[0067] Detailed examples of the preparation are provided 
below, along with examples of results obtained from trans- 
dermal administration to human patients. Preferably, a gel 
preparation is applied to the skin at the site or sites of pain. 
Patients can be evaluated by means of a structured evalua- 
tion form, e.g., completed at a frequency of at least one time 
per week. Evaluation of patients are for the present symp- 



toms as well as any side effects from currently administered 
medications. This makes it possible to note changes on an 
ongoing basis. 

[0068] Compositions of the invention can be self-admin- 
istered doses in the form of a gel applied to the skin by the 
patient, or be implemented by providing a transdermal 
preparation in premeasured doses preferably in connection 
with an adhesive or other covering or patch so that the 
dosage may be administered e.g., by placing the adhesive 
patch on the skin of the patient. Although some embodi- 
ments of the invention have been described in connection 
with positioning the pharmaceutical gel on the arm of a 
patient, other positioning on the skin of a patient can also be 
used. Because, depending on the formulation, speed or 
duration of transdermal delivery may vary as function of 
skin location, in one embodiment the location of the skin to 
which the pharmaceutical is applied is selected so as to 
relatively increase or decrease the delay, speed, duration, or 
rate of delivery of the pharmaceutical, either with respect to 
a particular tissue or systemically. 

[0069] For example, when a rapid rise in blood serum 
levels is desired, a placement which enhances delivery rate, 
such as behind the ear, can be used. When it is desired to 
enhance dose or delivery rate locally, the transdermal for- 
mulation may be positioned adjacent the desired treatment 
area. Membranes or matrices, such as a polymer matrix, may 
be used to limit or control delivery rates. In addition to 
transdermal gel or patch delivery, delivery of the transder- 
mal or aerosol formulation can be achieved, e.g. by admin- 
istration as nose drops, eardrops, eyedrops and/or supposi- 
tories. 

[0070] In one embodiment, medications dispensed in 
transdermal gel form will be dispensed in unit doses, such as 
blister packs. The gel will be extruded from the blister pack, 
and rubbed on the administration site. The dosage will be 
adjusted by varying the number of unit dose applied. This 
will ensure accurate dosimetry and will avoid contamination 
of the gel. 

Methods for Selecting a Compound Suitable for 

Treating Pain 

[0071] In a further aspect, the invention features a method 
for selecting a compound suitable for treating pain in a 
subject. The method includes transdermally administering 
an amine containing compound having biphasic solubility to 
a subject; and determining whether pain is treated in the 
subject to thereby select a compound suitable for treating 
pain in a subject. In a preferred embodiment, the method can 
further include modeling the compound using a computer 
equipped with a three-dimensional chemical structure mod- 
eling program (e.g., Molecules-3D Professional Edition, 
version 2.60, copyright 1991-1998, Molecular Arts Corp., © 
1994-1998 WCB/McGraw Hill); and determining whether 
the three-dimensional chemical structure of the compound 
possesses sufficient characteristics to be useful as a sodium 
or a calcium channel blocker, thereby selecting a compound 
suitable for treating pain in a subject. 

[0072] The effectiveness of the amine containing com- 
pound having biphasic solubility to treat pain can be tested 
in vitro or in vivo. An animal model for pain, e.g, such as the 
one described in Krai M. G. et al. (1999) Pain 81(1-2): 15-24 
can, for example, be used for testing such compounds. 



US 2002/0015713 Al 



8 

* 



Feb. 7, 2002 



Preferred Transdermal Compositions 

[0073] In certain preferred embodiments, the transdermal 
compositions of the present invention include lamotrigine 
and doxepin; topiramate and chlorzoxazone; topiramate and 
guaifenesin; topiramate and doxepin; topiramate and 
naproxen; doxepin and chlorzoxazone; lamotrigine and 
guaifenesin; lamotrigine, doxepin, and guaifenesin; lamot- 
rigine, doxepin, and chlorzoxazone; doxepin alone; or 
guaifenesin alone. 

[0074] This invention is further illustrated by the follow- 
ing examples which should not be construed as limiting. The 
contents of all references, patents and published patent 
applications cited throughout this application, as well as the 
Figures are incorporated herein by reference. 

EXAMPLES 

> Example 1 

[0075] One hundred grams of lecithin soya (granular) and 
0.66 grams sorbic acid (NF-FCC powder) were dispersed in 
100 grams (117 milliliters (mL)) of isopropyl palmitate NF 
and allowed to stand overnight. Approximately 220 millili- 
ters of lecitbin-isopropyl palmitate in a form of a liquid of 
a syrup consistency was formed. 

Example 2 

[0076] One hundred grams of lecithin soya (granular) and 
0.66 grams sorbic acid (NF-FCC powder) is dispersed in 100 
grams (117 milliliters) of isopropyl myrislate and 
allowed to stand overnight. Approximately 220 milliliters of 
lecithin- isopropyl myrislate in a form of a liquid of a syrup 
consistency was formed. 

Example 3 

[0077] A beaker was prepared by measuring to a volume 
of 100 milliliters. It was considered important to measure the 
volume accurately rather than using beaker markings. An 
amount of Pluronic F127 NF (20 grams for a 20 percent gel, 
30 grams for a 30 percent gel, 40 grams for a 40 percent gel) 
was mixed with 0.3 grams potassium sorbate NF. Refriger- 
ated purified water was added in an amount sufficient to 
bring the volume to 100 milliliters. When all of the granules 
had been wet the gel was refrigerated. Solution took place 
upon cooling, taking 12 to 24 hours. The resulting 100 
milliliters of Pluronic gel was kept refrigerated, since the gel 
will solidify at room temperature. 

Example 4 

[0078] Nine grams of carbamazepine in tablet form was 
ground in mortar and pestle. 43 milliliters of ethoxy dig- 
lycol was added and mixed to form a creamy paste. 13.2 
milliliters of soya lecithin was added and mixed until 
smooth. The resulting 24 cc of solution was put into a 60 cc 
syringe. About 36 cc Pluronic F127 gel 20 percent (made 
according to Example 3) was placed in another syringe. The 
material was mixed well between syringes to yield 60 cc of 
carbamazepine organogel having a strength of 150 milli- 
grams (mg) per milliliter. In some cases, the mixture was run 
through an ointment mill to reduce particle size. 

Example 5 

[0079] Sixty 100 milligram tablets of buproprion were 
ground and strained to form a fine powder. The buproprion 



powder was dissolved in 30 cc purified water, placed in a 
filter and washed with 10 to 20 cc purified water. The filtrate 
was used to make a 20 percent Pluronic gel using the 
procedures from Example 3, substituting filtrate for an 
equivalent volume of water, and stored in a refrigerator. 
Thirteen milliliters of soya lecithin was mixed with one-half 
the buproprion Pluronic gel and mixed between syringes to 
form a first batch. Thirteen milliliters of soya lecithin was 
mixed with the second half of the buproprion Pluronic gel 
and mixed between syringes to form a second batch. To each 
batch was added sufficient Pluronic gel F127 (made accord- 
ing to example 3) to yield a total of two 60 cc batches of 
buproprion HC1 organogel having a strength of 15 milli- 
grams per milliliter. 

Example 6 

[0080] 600 milligrams of fluoxetine HC1 (in the form of 
thirty 20 milligram capsules) was placed in a beaker and 
dissolved in approximately 18 cc of 95 percent ethyl alcohol. 
The solution was filtered through a filler funnel using fine 
filter paper. The residue was washed with 95 percent alcohol. 
The filtrate was heated, maintaining a temperature less than 
850° C, to evaporate the alcohol to concentrate to 1 to 2 
milliliters. 600 milligrams of isopropyl palmitate was com- 
bined with 600 milligrams of soya lecithin (granular), set 
aside and allowed to liquefy. Upon liquefaction, a thick 
syrupy consistency was obtained. 1.2 grams of the mixture 
was drawn into a 10 milliliter syringe and the alcoholic 
solution of fluoxetine HC1 was drawn into another syringe. 
The two syringes were attached together with a Luer-Luer 
adapter and the gel was thoroughly mixed. All of the 
organogel was then transferred into one syringe and the 
empty syringe was disconnected. Sufficient quantity of 20 
percent Pluronic F127 gel (formed as described in Example 
3) was drawn into the empty syringe to make a total of 6 
milliliters when added to the volume in the other syringe. A 
Luer-Luer adapter was attached and the contents of the two 
syringes was remixed until a smooth creamy mixture was 
obtained. All the mixture was transferred into one syringe, 
the empty syringe was removed and the Luer-Luer adapter 
was removed. 

[0081] A Luer-oral adapter was attached to the mixture 
and transferred to six 1 milliliter oral syringes, was filled 
with 1 milliliter of the gel. In this way, each syringe 
contained five 20 milligram doses, or ten 10 milligram doses 
to yield a total of 60 doses of fluoxetine in lecithin organogel 
having a strength of 10 milligrams per 0.1 milliliters. 

Example 7 

[0082] Twelve 250 milligram tablets of nefazadone were 
crushed in a mortar and pestle and put through a strainer. 4.8 
milliliters of ethoxy diglycol (8 percent) was added and 
mixed. In cases in which all particles were not dissolved, 2 
milliliters of Pluronic were added and mixed. 13.6 milliliters 
of soya lecithin were added and mixed. The resulting 
mixture was put into syringes with a Luer adapter and mixed 
well. Sufficient Pluronic F127 gel, prepared according to 
Example 3, was added to achieve a volume of 60 cc and 
mixed well to yield 60 cc of nefazadone organogel having a 
strength of 50 milligrams per milliliter. 

Example 8 

[0083] Thirty 40 milligram tablets of paroxetine were 
crushed and run through a strainer, discarding green coating 
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material. 4.8 milliliters of ethoxy diglycol was added to the 
powder and mixed in a mortar and pestle. Forty milliliters of 
Pluronic F127 gel 20 percent, formed according to Example 
3, was added in graduated amounts to the powder and mixed 
until smooth using a spatula. 13.2 milliliters of soya lecithin 
was added and mixed well and the resulting material placed 
into syringes and sufficient quantity of Pluronic gel was 
added to bring the volume to 60 milliliters. In those such 
cases where particle size of the resulting material was too 
large, the cream was run through an ointment mill to yield 
60 milliliters of paroxetine organogel having a strength of 20 
milligrams per milliliter. 

Example 9 

[0084] Thirty 100 milligram tablets of sertraline were 
crushed into a fine powder and strained, discarding the 
yellow coating. Sufficient amount of Pluronic F127 gel 20 
percent (formed according to Example 3) was added to 
achieve a volume of 38 milliliters and mixed well in a mortar 
and pestle until a smooth cream was achieved. This material 
was placed into syringes and mixed between the syringes to 
obtain a compact cream. 13.2 milliliters of soya lecithin was 
added and mixed well between the syringes using about 20 
pumps. Sufficient quantity of Pluronic F127 gel 20 percent 
was added to yield 60 milliliters of sertraline gel having a 
strength of 15 milligrams per milliliter. 

Example 10 

[0085] Venlafaxine hydrochloride has a solubility in water 
of 572 mg/mL (adjusted to ionic strength of 0.2 M with 
sodium chloride). Forty-five 100 milligram tablets of ven- 
lafaxine were crushed and put through a strainer. The 
powder was dissolved in 15 cc purified water, the solution - 
placed into a filter and washed with 10 cc purified water. The 
filtrate was used to make a 20 percent Pluronic gel using the 
procedures of Example 3 (substituting the filtrate for an 
equivalent amount of water) and placed into a refrigerator 
overnight. 13.2 milliliters of soya lecithin were drawn into 
a syringe with a Luer loc. The venlafaxine Pluronic gel was 
drawn into another syringe coupled to the first syringe and 
mixed well. Sufficient Pluronic F127 gel was added to 
achieve a volume of 60 cc with a strength of 75 mg. per cc. 

Example 11 

[0086] 15 grams of sodium valproate (Depakote) was 
ground in mortar and pestle. 4 mL of ethoxy diglycol was 
added and mixed well to form a creamy paste. 19.8 mL of 
soya lecithin was added and mixed until smooth. The 
resulting 24 cc of solution was put into 2 syringes with a 
Luer Loc and mixed well. The mixture was divided so that 
half is in each syringe. Using another 60 cc syringe, Pluronic 
30% gel was added to each to bring each syringe to a volume 
of 45 mL. 

Example 12 

[0087] Paroxetine hydrochloride has a solubility in water 
of 5.4 mg/mL. Paroxetine (Paxil) gel was prepared, accord- 
ing to the procedures of example 8. A dosage of 40 mg per 
day was self-administered by a 59 year old male patient by 
application to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 210 days, blood was drawn and 
blood serum level of Paxil was determined to be 0 nano- 
grams (ng) per mL, while typical reference levels are 49±26 



ng/mL, indicating possible poor absorption or lab error. 
Clinical evaluation of the patient over a 210 day period of 
such transdermal administration indicated benefit to patient 
without Gl side effects similar to that noted with oral 
preparation. 

Example 13 

[0088] Sertraline hydrochloride is slightly soluble in water 
and isopropyl alcohol and sparingly soluble in ethanol. 
Sertraline (Zoloft) gel was prepared, according to the pro- 
cedures of example 9. A dosage of 100 mg per day was 
self-administered by a 54 year old female patient by appli- 
cation to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 19 days, blood was drawn and 
blood serum level of Zoloft was determined to be 5 ng/mL, 
while typical reference levels are 30-200 mg/mL indicating 
possible limited absorption or lab error. 

Example 14 

[0089] Fluoxetine hydrochloride has a solubility in water 
of 1 4 mg/mL. Fluoxetine (Prozac) gel was prepared, accord- 
ing to the procedures of example 6. A dosage of 20 mg per 
day was self-administered by a 54 year old female patient by 
application to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 7 days, blood was drawn and 
blood scrum level of fluoxetine was determined to be 45 
ng/ml, while the plasma level of the primary active metabo- 
lite norfiuoxetin was also 45 ng/ml. There was evidence of 
patient benefit from the clinical evaluation. 

Example 15 

[0090] Carbarn azepine is practicaUy insoluble in water 
and soluble in alcohol and in acetone. Carbamazepine 
(Tegretol) gel was prepared, according to the procedures of 
example 4. A dosage of 400 mg per day was self-adminis- 
tered by a 55 year old male patient by application to the skin, 
for a period of at least 1 hour. No skin irritation was reported. 
After 120 days, blood was drawn and blood serum level of 
Tegretol was determined to be 4.6 micrograms (^g) per mL, 
while typical therapeutic levels are 4-10 11 //g/mL indicating 
good absorption. There were no Gl side effects and the 
patient demonstrated clinical improvement. 

Example 16 

[0091] Carbamazepine (Tegretol) gel was prepared, 
according to the procedures of example 4. A dosage of 200 
mg per day was self- administered by a 53 year old male 
patient by application to the skin, for a period of at least 1 
hour. No skin irritation was reported. After 60 days, blood 
was drawn and blood serum level of Tegretol was deter- 
mined to be 1 0.8 /*g/mL, while typical therapeutic levels are 
4-10 11 /ig/mL indicating excellent absorption. There were 
no Gl side effects and the patient demonstrated clinical 
improvement. 

Example 17 

[0092] Sertraline (Zoloft) gel was prepared, according to 
the procedures of example 9. A dosage of 50 mg per day was 
self-administered by a 53 year old male patient by applica- 
tion to the skin, for a period of at least 1 hour. No skin 
irritation was reported. After 63 days, blood was drawn and 
blood serum level of Zoloft was determined to be 23 ng/mL, 
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while typical reference levels are 30-200 mg/mL The 
patient demonstrated a good clinical response without GI 
side effects. 

Example 18 

[0093] Carbamazepine (Tegretol) gel was prepared, 
according to the procedures of example 4. A dosage of 200 
mg per day was self-administered by a 47 year old male 
patient by application to the skin, for a period of at least 1 
hour. No skin irritation was reported. After 91 days, blood 
was drawn and blood serum level of Tegretol was deter- 
mined to be less than 0.5 /ig/mL, while typical therapeutic 
levels are 4-lO^g/mL, indicating poor absorption, lab error, 
or patient non-compliance. 

Example 19 

[0094] Buproprion is highly soluble in water. Buproprion 
(Wellbutrin) gel was prepared, according to the procedures 
of example 5. A dosage of 100 mg per day was selfadmin- 
istered by a 47 year old male patient by application to, the 
skin, for a period of at least 1 hour. No skin irritation was 
reported. After 44 days, blood was drawn and blood serum 
level of Wellbutrin was determined to be less than 0.5 
ng/mL, while typical therapeutic levels are 10-30 indicating 
poor absorption, lab error, or patient non-compliance. 

Example 20 

[0095] Fluoxetine gel was prepared, according to the pro- 
cedures of example 6. Typically, a total daily adult dosage of 
fluoxetine as applied to the skin according to the present 
invention is between about 20mg and 200 mg, more pref- 
erably between about 120 mg and about 200 mg. Dosages 
for non-adults and/or non-human mammals may need to be 
adjusted, e.g. proportionally to body weight. A dosage of 
20-60 mg per day was self-administered by 5 patients, 
including that of example 13 and also including a 44 year old 
male patient, a 53 year old female patient, a 47 year old male 
patient and a 36 year old female patient by application to the 
skin, for a period of at least 1 hour. No skin irritation or 
gastrointestinal side effects were reported. Clinical evalua- 
tion of the patients over a 30-180 day period of such 
transdermal administration indicated a clinical response 
ranging from complete remission of symptoms to moderate 
improvement. 

Example 21 

[0096] Fluoxetine gel was prepared, according to the pro- 
cedures of example 6. A dosage of 80-160 mg per day was 
self administered by a 50 year old female by application to 
the skin, for a period of at least 1 hour. No skin irritation was 
reported. After 7 days at the 80 mg dosage level blood was 
drawn and the blood serum of fluoxetine was determined to 
be 34 ng/mL fluoxetine and 25 ng/mL norfluoxetine, while 
typical reference levels are 50-480 ng/mL, indicating good 
absorption. There was evidence of patient benefit from the 
clinical evaluation. The dosage was then increased to 160 
mg per day and administered by the same method. After 7 
days at the 160 mg dosage level blood was drawn and the 
blood serum level of fluoxetine was determined to be 90 
ng/mL fluoxetine and 25 ng/mL norfluoxetine, indicating 
good absorption. There was evidence of increased patient 
benefit at this higher dosage level which correlated posi- 



tively with the higher plasma level. The patient has been 
receiving the medication continuously for a period of 5 
months. 

Example 22 

[0097] Fluoxetine gel was prepared, according to the pro- 
cedures of example 6. A dosage of 80-160 mg/day was self 
administered by a 38 year old female by application to the 
skin, for a period of at least 1 hour. No skin irritation was 
reported. After 7 days at the 80 mg dosage level, blood was 
drawn and the blood serum level of fluoxetine was deter- 
mined to be 25 ng/mL of fluoxetine and 25 ng/mL norflu- 
oxetine. There was evidence of patient benefit from the 
clinical evaluation. The dosage was then increased to 160 
mg per day and administered by the same method. 

Example 23 

[0098] Sertraline (Zoloft) gel was prepared, according to 
the procedures of example 9. A dosage of 50-200 mg per day 
was self-administered by 6 patients, including those of 
examples 12 and 16 and also including a 60 year old male 
patient, a 53 year old male patient, a 48 year old male 
patient, a 38 year old male patient and a 47 year old male 
patient, by application to the skin, for a period of at least 1 
hour. No skin irritation or gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a 7-90 day 
period of such transdermal administration indicated 
responses ranging from complete resolution of depression to 
no .noticeable response. 

Example 24 

[0099] Carbamazepine (Tegretol) gel was prepared, 
according to the procedures of example 4. A dosage of 
200-400 mg per day was self-administered by 6 patients, 
including those of examples 14, 15 and 17, and also includ- 
ing a 48 year old female patient, a 48 year old male patient 
and a 54 year old female patient, by application to the skin, 
for a period of at least 1 hour. No skin irritation or gas- 
trointestinal side effects were reported. The clinical evalu- 
ation of the patients over a 30-300 day period of such 
transdermal administration indicated responses ranging 
from moderate improvement to no positive clinical 
response. 

Example 25 

[0100] Paroxetine (Paxil) gel was prepared, according to 
the procedures of example 8. A dosage of 20 mg per day was 
self-administered by the patient of example 12 as well as by 
a 15 year old female patient by application to the skin, for 
a period of at least 1 hour. No skin irritation was reported. 
Clinical evaluation of the patients over a 30-230 day period 
of such transdermal administration indicated equivocal 
clinical improvement of the depression which may (or may 
not) have been related to the transdermaUy administered 
Paxil. 

Example 26 

[0101] Five 150 mg tablets of amitriptyline were crushed 
and run through a strainer. The powder was put into syringes 
with a Luer Loc and mixed well with 2 mL etboxy diglycol. 
About 6 mL Pluronic Gel 20% was added and mixed well. 
6.6 mL Soya Lecithin was added and mixed well. This 
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mixture was thinned lo 30-mL total volume with Pluronic 
Gel 20% and mixed well. The resulting mixture having a 
strength of 25 mg/mL was placed in appropriate dispensing 
device. 

Example 27 

[0302] Amiiriptyline (Elavil) gel was prepared, according 
to the procedure of example 26. A dosage of 25 mg per day 
was self-administered by a 47 year old male patient. Admin- 
istration was by application to the skin, for a period of at 
least 1 hour. No skin irritation or gastrointestinal side effects 
were reported. Clinical evaluation of the patients over a 100 
day period of such transdermal administration indicated an 
apparently good clinical response, comparable to that 
achieved with oral medication. 

Example 28 

[0303] Trazodone (Desyrel) gel was prepared, according 
to a procedure similar to that of example 7. A dosage of 
50-150 mg per day was self-administered by 2 patients, 
including a 36 year old female patient and a 47 year old male 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 
over a 42-90 day period of such transdermal administration 
indicated a good to excellent clinical response. 

Example 29 

[0304] Venlafaxine (Effexor) gel was prepared, according 
to a procedure similar to that of example 9. A dosage of 
150-225 mg per day was self-administered by 2 patients, 
including a 54 year old female patient and a 55 year old male 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 
over a 15-165 day period of such transdermal administration 
indicated a response ranging from no clinical improvement 
to mild clinical improvement. 

Example 30 

[0105] Propranolol (Inderal) gel was prepared, according 
lo a procedure similar to that of example 8 lo produce a gel 
having a strength of 40 mg of propranalol per mL of gel. A 
dosage of 80 mg per day was self-administered by 2 patients, 
including a 36 year old female patient and a 47 year old male 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 
over a 100 day period of such transdermal administration 
indicated results comparable to those achieved with oral 
medication. 

Example 31 

[0106] Buproprion (Wellbulrin) gel was prepared, accord- 
ing to a procedure described in example 5. A dosage of 
150-200 mg per day was self-administered by 3 patients, 
including that of example 38, and also including a 38 year 
old male patient and a 53 year old female patient. Admin- 
istration was by application lo the skin, for a period of al 
least 1 hour. No skin irritation or gastrointestinal side effects 
were reported. Clinical evaluation of the patients over a 5-45 
day period of such transdermal administration indicated 
equivocal results. 



i 

Example 32 

[03 07] Valproic acid (Depakote) gel was prepared, accord- 
ing to a procedure similar to that of example 4. A dosage of 
3000 mg per day was self-administered by a 38 year old 
male patient. Administration was by application to the skin, 
for a period of at least 1 hour. No skin irritation or gas- 
trointestinal side effects were reported. Clinical evaluation 
of the patients over a 30 day period of such transdermal 
administration indicated results comparable to those 
achieved with oral medication. 

Example 33 

[0108] Valproic acid (Depakote) gel was prepared accord- 
ing to the procedure of example 11. A dosage of 500-1000 
mg was self administered by two male patients, ages 41 and 
49. Administration was by application to the skin, for a 
period of at least one hour. Significant skin irritation 
occurred with one patient, but no gastrointestinal side effects 
were reported. Clinical evaluation of the patients over a 
period of two months revealed improvement, but upon 
longer term follow-up it appeared that other factors may 
have been responsible. After 28 days, blood was drawn and 
a serum valproic acid level of 26 /ig/mL was obtained for the 
49 year old patient (while taking 250 mg twice daily), with 
a therapeutic reference range of 50-150 /ig/mL. This indi- 
cated poor to fair absorption, and the dosage was raised to 
500 mg twice daily, with a further improvement in clinical 
response. The 41 year old patient reported a good clinical 
response to an initial dosage of 250 mg administered twice 
daily, but a serum valproic acid level of only 1 /ig/mL was 
obtained. The dosage was increased to 500 mg twice daily, 
and a similar serum valproic acid level was obtained. The 
disparity between the clinical response and the plasma level 
might be explained either by laboratory error or placebo 
effect. 

Example 34 

[0109] A gel containing reboxetine (sold under the trade 
name Edronax) is prepared according to a procedure similar 
to that described in example 5 but using reboxetine in place 
of boproprion. The resulting mixture will be self adminis- 
tered by patients by application to the skin for a period of at 
least 1 hour. No skin irritation or gastrointestinal side effects 
are expected. Clinical evaluation of patients over a 5-45 day 
period of such transdermal administration is expected to 
indicate a good response to treatment. 

Example 35 

[0110] Nefazodone (Serzone) gel was prepared, according 
to a procedure described in example 7. A dosage of 100 mg 
per day was self-ad ministered by a 61 year old (male, 
female) patient. Administration was by application to the 
skin, for a period of at least 1 hour. No skin irritation or 
gastrointestinal side effects were reported. Clinical evalua- 
tion of the patients over a 21 day period of such transdermal 
administration indicated a good response to treatment. 

Example 36 

[0111] 1 gram of permoline tablets are crushed in a mortar 
and then dissolved in propylene glycol, just sufficient to 
effect dissolution. 3 mL of propylene glycol or 95% ethyl 
alcohol is added to form a paste. 6.6 mL soya lecithin is 
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added lo the mixture in the mortar. The mixture is placed io 
two syringes with a Luer Loc and mixed thoroughly. Each 
syringe is filled to 30 mL Pluronic F127 20% gel and mixed 
between syringes to produce a mixture having a strength of 
33 mg/mL. The mixture is put in an appropriate dispensing 
device. 

Example 37 

[0112] A 16-year-old female with an established diagnosis 
of Attention Deficit Disorder had been treated successfully 
with oral pemobne (Cylert) for about 6 months. To poten- 
tially decrease the risk of liver damage associated with 
long-term use, permoline prepared according to the proce- 
dure of example 36 will be administered transdermally, by 
application to the skin in the post auricular region for a 
period of at least one hour, at two sites, twice daily. No skin 
irritation is expected. The clinical results are expected to be 
comparable to those obtained with the oral medication, 
although the dosage may have to be adjusted upwards to 
achieve adequate, plasma levels, and more time may be 
required to achieve satisfactory plasma levels. 

[0113] For psychiatric patients, some have received two or 
more psychopharmaceuticals, and in some cases,, two or 
more of the above examples describe different evaluations 
for the same period of administration of a psycbopharma- 
ceutical agent. 

[0114] Of the patients who have received prescriptions for 
one or more of the medications as described in the examples 
above, each had previously demonstrated a significant intol- 
erance to oral administration of one or more medications, > 
prior to instituting transdermal administration. The labora- 
tory measures of plasma blood levels described above for 
transdermally administered fluoxetine and carbamazepine 
are believed lo demonstrate good absorption transdermally 
using lecithin organogel matrix as the vehicle. Valproic acid 
and sertraline do not appear to be absorbed well or reliably. 
Valproic acid appears to cause skin irritation in some 
patients necessitating discontinuation. Both the laboratory 
measure of Buproprion and the patient clinical responses 
indicated poor or equivocal absorptions and results. Patient 
tolerance of transdermal administration has been good to 
excellent. Patients in the example above who suffered very 
severe GI side effects using oral preparations were more 
tolerant of the inconvenience of rubbing on the gel than were 
patients who had experienced only mild to moderate side 
effects. In general, more highly motivated and treatment- 
compliant patients also had a higher rate of sustained 
compliance. 

[0115] Patients in the examples above were evaluated by 
means of a structured evaluation form depicted in FIG. 1, 
which was completed at a frequency of at least one time per 
week for each patient receiving transdermal medication 
according to the present invention. The patients were evalu- 
ated both for all present psychiatric symptoms as well as any 
side effects from currently-administered medications. In 
general, it is believed that patients with the most clear cut 
and uncomplicated diagnosis of major depression experi- 
enced the besl results. In general, patients with severe 
personality disorders or with concealed substance abuse 
disorders did less well. 

Example 38 

[011 6] 1 800 mg of gabapentin in powder form is dissolved 
with 1 mL propylene glycol in syringes with a Luer Loc. 6.6 



mL of Soya lecithin is added and mixed thoroughly between 
syringes. The resulting material is placed in a device for 
dispensing measured amounts. 

Example 39 

[0117] Gabapentin mixtures of 2% and 4% will be pre- 
pared by substituting 1200 mg gabapentin or 600 mg gaba- 
pentin in place of 1800 mg gabapentin, in example 38. 

Example 40 

[0118] Gabapentin, prepared according to Example 38 or 
39, will be combined with either 3% or 5% Lidocaine in 
varying ratios. 

Example 41 

[0119] 4% gabapentin, prepared according to Example 38 
or 39, will be combined with 7% carbamazepine and 7% 
amitriptyline. 

Example 42 

[0120] 2% gabapentin, prepared according to Example 38 
or 39, will be combined with 2% carbamazepine and 1% 
Piroxicam, which is expected to yield better penetration into 
muscle tissue. 

Example 43 

[0121] Gabapentin, prepared according to Example 38 or 
39, in concentrations ranging from 2%-6% will be combined 
with clonidine in concentrations between 0.2% and 0.3%. 

Example 44 

[0122] A 56-year-old woman had painful upper and lower 
extremity spasms as a result of spastic quadriparesis result- 
ing from an injury. Oral gabapentin, an anticonvulsant, had 
been administered previously, but bad caused a "drugged" 
feeling, one of the commonly reported side effects with this 
agent. It was believed that use of transdermal gabapentin 
might provide local reb'ef by achieving high local tissue 
concentrations near the site of administration without cor- 
respondingly elevated blood plasma levels. It is known that 
other anticonvulsants, such as carbamazepine, are useful in 
reducing neurogenic pain. Gabapentin's solubility in water 
exceeds 10%, making systemic absorption less likely. Gaba- 
pentin prepared according to the procedure of example 38 
was self-administered by application to the skin in the area 
of pain. The patient reported moderate relief of spasms over 
a period of one week, with no systemic side effects and no 
report of skin irritation. 

Example 45 

[0123] Six grams of amitriptyline powder was placed in 40 
milliliters of Pluronic F127 33% gel and placed under 
refrigeration lo dissolve. Two milliliters of ethoxy diglycol 
was added to 4.8 grams of carbamazepine and mixed to form 
a smooth paste. 16.4 grams of soya lecithin was added to the 
resulting paste and mixed well. The dissolved amitriptyline 
composition was added to the carbamazepine composition 
and sufficient Pluronic F127 20% was added to make 120 
milliliters and the resulting composition was mixed well to 
yield a composition having 5% amitriptyline and 4% car- 
bamazepine. 
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Example 46 

[0124] 6 grams of doxepin was added to 20 milliliters 
Pluronic 33% F127 and put into a refrigerator to dissolve. 24 
grams of keioprofen and 12 grams of guaifenesin was added 
to 10 milliliters of 95% alcohol and mixed well. 26.4 
milliliters of soya lecithin was added and mixed well and the 
doxepin composition was mixed with the ketoprofen/ 
guaifenesin composition. The resulting mixture was added 
to sufficient Pluronic 33% to yield 120 milliliters. The 
resulting composition was mixed well to yield a composition 
having about 20% ketoprofen, 5% doxepin and 10% 
guaifenesin. 

Example 47 

[0125] 6 grams of doxepin was added to 26 milliliters 
Pluronic 33% and refrigerated to dissolve. 2 milliliters 
ethoxy diglycol was added 4.8 grams carbamazepine and 
mixed. The resultant mixture was added to 24 grams keto- 
profen and six milliliters alcohol and the result was mixed 
well. 26.4 milliliters soya lecithin was added to the keto- 
profen composition and mixed well. The doxepin composi- 
tion was mixed with the carbamazepine/ ketoprofen com- 
position and sufficient Pluronic 33% was added to yield 120 
milliliters. The resultant composition was mixed well to 
yield a composition having about 20% ketoprofen, 4% 
carbamazepine and 5% doxepin. 

Example 48 

[0126] 0.15 grams sildenafil was crushed and strained and 
dissolved in 5 milliliters Pluronic 20% F127 and mixed 



between syringes. 2.2 milliliters of soya lecithin was added 
and mixed. Sufficient Pluronic 20% was added to yield 10 
milliliters and the resultant composition was mixed well to 
yield a composition having the strength of about 15 milli- 
grams per milliliter. 

Example 49 

[0127] A mixture of Sildenafil 15 mg/ml was applied to 
' the penis and scrotum of a 51 year old male. An immediate 
and strong erection resulted with sexual stimulation, without 
any irritation or burning. It is believed the composition will 
possess the therapeutic results claimed for orally adminis- 
tered Sildenafil, without any time delay, without any sys- 
temic GI side effects, and possibly without the degree of 
drug interaction with nitrates used in cardiac disease. It is 
believed that this will contribute both to the convenience of 
use of the pharmaceutical and to its safety. 

Example 50 

[0128] Compositions according the examples 45 through 
47, 53, 55 were transdermally applied to numerous patients, 
for the purpose of treating pain including as described in 
other examples herein, with the results summarized in Table 
I below. The meaning of certain entries in Table I is indicated 
in Table II below. Blank results indicate no treatment at the 
pertinent site for this patient. Where a given line of Table I 
shows more than one site, one "best" (greatest pain relief) 
result if shown in bold. 



TABLE I 



Medication 
Wt % in lecithin organogel 



Patient Age Gender Surgery Pain Ketoprofen Gabapentinm Piroxicam doxepin carbamazepine amitriptyline guifenesin 



A 


50 


2 


2 


3 


10 


3 


4 






B 


63 


1 


3 


3 








5 




B 


63 


3 


3 


3 










4 


B 


63 


3 


3 


3 


10 


4 


3 






C 


41 


2 


1 


2 










4 


D 


53 


1 


2 


3 


10 


4 


1 






E 


57 


2 


2 


3 


10 


4 




5 




F 


57 


2 


2 


3 


10 


4 


3 






F 


38 


2 


2 


3 








10 


5 


F 


38 


2 


2 


3 




4 






4 


F 


38 


2 


2 


3 


10 


4 


1 




4 


G 


39 






2 


20 


4 




5 


4 


H 


61 






3 


10 


4 


3 






I 


49 






3 


10 


4 


3 






I 


49 






3 








5 


5 


I 


49 






3 






4 




4 


J 


54 






3 










5 


K 


40 




2 


3 








5 




K 


40 




2 


3 


10 




3 


6 




L 


55 


2 


2 


2 


10 


4 


3 






L 


55 


2 


2 


2 








5 




M 


38 


3 


2 


1 








4 


5 


N 


47 


2 


1 


2 


20 


2 








N 


47 


2 


3 


2 


30 


4 


.3 - 






O 


57 




3 


2 


20 


4 




5 




O 


57 


1 

4. 


2 


2 


30 


4 








P 


51 


2 


2 


2 


35 


5 




5 




0 


53 


2 


3 


2 


20 






5 




R 


35 


1 


1 


2 










4 


R 


35 


3 


3 


2 


30 


4 


3 






S 


55 


3 


3 


2 


10 


4 


3 







1 

5 



10 



10 
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TABLE I-conlinued 



1 






z 


J 






A 
** 
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1 1 


j« 
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s 


f\ 
z 


J. 






A 
H 


i 

j 










V 


CI 


i. 


3 


3 












D 






V 


J / 




3 


3 


t n 




A 
H 


J 










w 


3d 


J 


2 


3 


10 




A 

4 


1 










X 


4o 


3 


1 


3 


10 








r 

D 


A 

<* 






Y 


48 




1 


3 










c 

Z> 








V 

X . 


48 


2 • 


1 


3 


10 




A 

4 


3 










AA 


53 


2 


2 


3 


10 




At 

A 


3 










BB 


58 


2 


3 


3 


20 




4 






A 
** 


nana 


J 


CC 


59 


1 


1 


2 










5 








CC 


59 


1 


1 


2 


10 




4 


3 










CC 


59 


1 


3 


2 


10 




4 


5 










DD 


58 


1 


3 


2 


10 




4 


3 










EE 


45 


2 


2 


2 


10 




4 


3 










FF 


44 


2 


1 


3 


10 




4 


3 










GG 


35 


1 


3 


3 


20 




4 






i 






GG 


. 35 


'3 


3 


3 


20 




4 












GG 


35 


1 


3 


3 










5 








GG 


35 


1 


3 


3 


20 










5 


5 




GG 


35 


3 


3 


<•> 

3 


20 








5 


c 

J 






GG 


35 


1 


3 


3 






5 




5 






10 


HH 


40 


3 


2 


2 


30 




4 


3 










n 


40 


1 


2 


3 










5 




■ 




n 


40 


3 


1 


3 


10 




4 


3 


5 








jj 


45 


3 


2 


2 


10 




4 


3 










KK 


37 


2 


2 


2 


10 




4 


1 










LL 


54 


3 


3 


3 


10 




4 


3 










LL 


54 


3 


1 


3 












Jk 

4 


5 




MM 


42 


2 


3 


3 












4 






MM 


42 


2 


3 


3 


10 






3 




4 






MM 


42 


2 


3 


3 










5 




f 




NN 


41 


3 


2 


2 


30 




4 


3 


























Result 


























(Best result in Bold) 










Patient 


Duration 




shoulder 


back 


Deck 




elbow Knee 


Wrist 


Ann 


Ankle Hip 


Leg 




A 


2 






0 














* 




B 


4 












2.0 












B 


32 




2.0 


2.0 


2.0 




2.0 












B 


6 
















3.0 ; 








C 


2 






1.0 


















D 


3 
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t n 
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3.0 
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2.0 








3.0 
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r 
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T? 
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4 




2.0 
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O 


O 












3.0 












H 


4 






2.0 


















I 


32 














2.0 










* 
1 


3 














3.0 










I 


2 














3.0 










J 


2 






1.5 


















K 


O 




4.0 




















K 


4 




3.0 




















i 

L 


8 




3.0 












n 








L 


0 






3.0 










n 




•5 n 




M 


2 




3.5 










.0 










N 


3 




3.0 


3.0 


4.0 




3.0 












N 


2.0 




.0 




2.0 






2.0 










O 


24 




2.0 




3.0 
















O 


24 




3.0 


.0 


















P 


2 






4.0 


















o 


1 






2.0 


















R 


0 












3.5 












R 


3 












.0 












S 


36 






3.0 


















T 


36 












2.0 


3.0 




2.0 






U 


2 






.0 


















V 


8 












3.0 












V 


3 












3.0 












W 


8 






3.0 


















X 


8 






2.0 


2.0 




2.0 
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TABLE I-conlinued 
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13 


II 


8 




2.0 


















JJ 


2 




1.0 


















KK 


8 
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LL 
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.0 


4.0 


* 






» 2.0 






1.0 


MM 


12 




.0 


















MM 


4 














2.0 
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NN 
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[0129] 



[0131] 



TABLE II 



TABLE IV 



Gender: 1 - male 2 * female 

Surgery: 1 - one or more surgeries 2 - no 

surgeries 

Pain: 1 «■ mild 2 - moderate 3 - severe-sufficient to 

produce observed tears 
Duration: length of treatment trial in weeks 
Result: 0 - no benefit 

1 — mild benefit 

2 - moderate benefit (greater than 25% pain reduction) 

3 - major benefit (greater than 40—45% pain reduction) 

4 - almost complete Telief (greater than 80% pain reduction) 



[0130] Certain results drawn from the information of 
Table I are summarized in Table III and IV. 



Best result 
without 
tricyclic 
Best result 
with any 
tricyclic 
Either tricyclic 
-sole agent 
Best result 



(percent reported pain relief) 

Mild- modcr- 
N . None Mild moderate ate 



Major Total 



36 16.7 36.1 83 



20 10 10 20 



14.3 143 



25 16 44 



27.8 8.3 2.8 
35 15 10 

42.9 14.3 143 
28 8 



TABLE III 



Percent reported pain relief 



N (Number 



Site 


of data 
points) 


None 


Mild 


Mild- 
moderate 


moderate 


Major 


Total 


Wrist 


13 


16.7 


333 


83 


41.7 






Shoulder 


- 14 


7.1 


21.4 


143 


42.9 


7.1 


7.1 


Elbow 


5 




40 


20 


20 


20 




Back 


25 


24 


32 


8 


28 


8 




Arm 


7 


28.6 


143 


143 


28.6 


143 




Ncclt 


11 


9.1 


18.2 




45.5 


9.1 


18.2 


Knee 


13 


15.4 


46.2 


15.4 


7.7 


15.4 
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TABLE IV-continued 



(percent reported pain relief) 

MDd- moder- 
N None Mild moderate ate Major Total 

with ketoprofen 

gBbapentis 

piroxicam 

Besl result 43 18.6 32.6 14 23.3 7 4.7 

without 

doxepin 

Besl result 13 7.7 7.7 53.8 23.1 7.7 

with doxepin 



Example 51 

[0132] A 51 year old female administered a composition 
prepared according to example 46, containing 20% ketopro- 
fen, 5% doxepin, and 10% guaifenesin to her back for a 
period of 2 weeks. She reported moderate pain relief, lasting 
several hours, after each application. She reported no skin 
irritation nor any other side effects. Oral medications had 
produced no relief, and had caused significant Gl side 
effects. 

Example 52 

[0133] A 34 year old man administered a composition 
containing 20% ketoprofen, 4% carbamazepine, and 5% 
doxepin to a very severely scarred wrist that had undergone 
4 surgeries for carpel tunnel syndrome. He reported mod- 
erate pain relief, lasting for several hours after each appli- 
cation. No other treatment, including opiate oral pain medi- 
cation, had been effective in providing even minor pain 
relief. 

Example 53 

[0134] 24 grams ketoprofen and sufficient guaifenesin to 
result in a 10% final guaifenesin concentration, was mixed 
well with 10 milliliters 95% alcohol. 1200 mg gabapentin 
was dissolved in one ml propylene glycol in a syringe with 
a luer loc. 26.4 ml of soya lecithin was added to the 
ketoprofen-gu a if enesin- alcohol mixture and mixed well. 
The resulting mixture was added to the gabapentin-propy- 
lene glycol mixture and mixed well. 4.8 gm of carbam- 
azepine was combined with the resultant combination and 
mixed well to form a smooth paste. The resulting paste was 
combined with the ketoprofen-guaifenesin-alcoholgabapen- 
tin mixture and mixed well with sufficient pluronic to yield 
120 ml of a composition containing ketoprofen 20%, car- 
bamazepine 4%, gabapentin 4%, guaifenesin 10%. 

Example 54 

[0135] A 58 year old female with damage to her cervical 
spinal cord with a resultant spastic quadreparesis reported 
moderate relief of both pain and muscle spasms when she 
applied a mixture prepared generally according to example 
53, containing ketoprofen 20%, carbamazepine 4%, gabap- 
entin 4%, guaifenesin 10% for a period of 8 weeks to her 
back and hip. She had been unable to tolerate both oral 
carbamazepine and oral gabapentin because of systemic side 
effects, including skin rash with the carbamazepine and 
dizziness and sedation with the gabapentin. She experienced 
no skin irritation nor other side effects with the transdermal 
formulation. 



Example 55 

[0136] Six grams of doxepin powder combined with 26 
milliliters pluronic and placed in the refrigerator until dis- 
solved. 1200 mg gabapentin was mixed with 1 ml propylene 
glycol and placed in a syringe with luer lock. 6-6 ml of soya 
lecithin was added and mixed well between syringes. 24 gm 
of ketoprofen and 8 milliliters alcohol was mixed well 
between two syringes with luer loc. The doxepin mixture 
was mixed well with the gabapentin mixture and subse- 
quently the ketoprofen mixture was added and mixed well. 
Sufficient pluronic 20% (about 54 ml) was added to yield 60 
ml of a composition having about 20% ketoprofen, 4% 
weight percent gabapentin and 5% weight percent doxepin. 

Example 56 

[0137] A 57 year old female applied a mixture, prepared 
generally according to example 55, containing ketoprofen 
20%, gabapentin 4%, and doxepin 5% for a period of 8 
weeks to her neck and reported major relief. She applied the 
same mixture to her shoulder and reported moderate relief. 
A mixture that substituted piroxicam for the doxepin pro- 
duced only mild shoulder relief. 

Example 57 

[0138] A 35 year old man with a history of knee injury 
with vascular compromise and 3 surgeries applied a mixture, 
prepared generally according to example 45, containing 4% 
carbamazepine and 5% amitriptyline to his knee, and 
reported mild to moderate pain relief, without skin irritation 
nor other side effects. 

Example 57 A 

[0139] A 43 year old woman with history of back surgery 
applied a mixture, prepared generally according to example 
45, containing 4% carbamazepine and 5% gabapentin to her 
back for a period of 2 weeks. She reported mild pain relief. 

Example 58 

[0140] A 53 year old man with a history of two total 
bilateral knee replacements applied a mixture, prepared 
generally according to example 45, containing 4% carbam- 
azepine and 5% amitriptyline to both knees for a period of 
4 weeks. He reported no pain relief. 

Example 58A 

[0141] A 54 year old man with a history of 7 back 
surgeries applied a mixture, prepared generally according to 
example 45, containing 4% carbamazepine and 5% amitrip- 
tyline to his back for a period of 2 weeks. He reported mild 
to moderate pain relief, over and above that he was receiving 
from a transdermal opiate medication (Duragesic). He 
reported no side effects, and specifically no skin irritation. 

Example 59- 

[01 42] A 38 year old man with a history of shoulder strain 
applied a mixture, prepared generally according to example 
45, containing 4% carbamazepine and 5% amitriptyline to 
bis shoulder for a period of 2 weeks. He reported mild to 
moderate pain relief, and reported no skin irritation nor other 
side effects. 
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Example 61 

[0143] Sufficient carbamazepine and gabapentin was 
added to a combination of soya lecithin andpluronic to yield 
a lecithin organogel having about 4% carbamazepine and 
5% gabapentin. 

Example 62 

[0144] A 42 year old woman with a history of 3. back 
surgeries and cervical degenerative disc disease applied a 
mixture, prepared according to example 61, containing 4% 
carbamazepine and 5% gabapentin to her neck and reported 
total relief of pain. She reported no side effects, and no skin 
irritation. She noted the complete and rapid resolution of a 
migraine like headache at the same time. Administration of 
the same mixture to her arm and her wrist, affected by a 
diagnosed condition of reflex sympathetic dystrophy, 
yielded moderate pain relief. 

Example 63 

[0145] 3.6 grams gabapentin was dissolved with 5.4 ml 
ethoxy diglycol using a mortar and pestle. 9.6 grams keto- 
profen and 2.7 grams piroxicam were added and the result- 
ant composition mixed well. 19.8 milliliters soya lecithin 
was added and resultant mixture mixed well and added to a 
sufficient quantity of 20% pluronic gel to yield 90 milliliters 
of a composition having about 10 percent ketoprofcn, 4% 
gabapentin and 3% piroxicam. 

Example 64 

[0146] 3.6 grams gabapentin was dissolved with 5.4 ml 
ethoxy diglycol using a mortar and pestle. 9 grams ketopro- 
fen and 0.9 grams piroxicam were added and mixed well. 
19.8 milliliters soya lecithin was added to the resultant 
mixture and mixed well. Sufficient amount of pluronic gel 
20% was added to yield 90 milliliters of a composition 
having approximately 10% keloprofen, 4% gabapentin and 
1% prioxicam. 

Example 65 

[0147] 12 g doxepin was mixed with 50 ml Pluronic F127 
33% and placed in a refrigerator to dissolve. 12 g gabapentin 
was dissolved in 9 ml ethoxy diglycol and mixed to form a 
smooth paste. 52.8 ml of soya lecithin was added and mixed 
well. The doxepin/Pluronic mixture was added and mixed 
well. Sufficient quantity of Pluronic F 127 20% was added 
to produce 240 ml of a composition having about 5 wt % 
gabapentin and 5 wt % doxepin. 

Example 66 

[0148] A. 36 year old man with a knee injury involving 
joint surface damage and vascular comprise applied a mix- 
ture, prepared generally according to Example 65 to his knee 
several times per day. He reported moderate to major (40%) 
relief of pain that persisted for 4 to 6 hours. An earlier trial 
of carbamazepine-amiiriptyline gel produced no relief when 
applied to his knee. 

Example 67 

[0149] 6 gm doxepin was mixed with 18 ml of Pluronic 
33% to and placed in a refrigerator to dissolve. 6 gm 
gabapentin was ground in a mortar and pestle to a fine 



powder, added to 6 ml ethoxy diglycol and mixed to form a 
smooth paste. 12 gm guaifenesin was added and mixed well. 
26.4 ml soya lecithin was added and mixed well. The 
doxepin/Pluronic mixture was added and mixed well. Suf- 
ficient quantity of Pluronic gel (25.2 ml of 33% Pluronic, 
although 30% or 20% Pluronic can be used), was added to 
produce 120 ml of a composition having about 5 wt % 
gabapentin, about 5 wt % doxepin and about 10 wt % 
guaifenesin. 

Example 68 

[0150] A 55 year old woman with a back and shoulder 
injury sustained as a nursing care provider applied a mixture, 
prepared generally according to Example 67, to her back 
three limes per day for a period of two weeks and achieved 
major relief. She applied the same mixture to her hip and leg 
and reported moderate to major relief. A mixture containing 
only doxepin provided only moderate relief to ber back, and 
mild to moderate relief to her hip and leg. A mixture that 
contained only ketoprofen, gabapentin and piroxicam pro- 
vided only mild relief to her back. 

Example 69 

[0151] A 59 year old woman with cervical and back strain 
applied a mixture, prepared generally according to example 
51, but without steps involving ketoprofen) containing about 
5 wt % doxepin and about 10 wt % guaifenesin, to her neck 
for a period of two weeks, two to four times per day, and 
achieved total relief. She applied the same mixture to her 
back and achieved major to total relief. 

Example 70 

[0152] 4.5 gm of doxepin HCI was dissolved using 2.5 ml 
95% alcohol and mixed well between syringes. It is also 
possible to mix the doxepin with 5 ml Pluronic 20% and 
place in a refrigerator to dissolve. Sufficient quantity of 20% 
Pluronic F127 was added to produce 90 ml of a composition 
having about 5 wt % doxepin. Preferably this and other 
disclosed compositions are protected from light. 

Example 71 

[0153] A 61 year old man with injuries to his back, neck 
and arm applied a mixture (prepared generally according to 
Example 70) to his neck four times per day and achieved 
major relief. He applied the same mixture to his elbow and 
achieved moderate relief. 

Example 72 

[0154] A formulation of 7% antidepressant and about 10% 
muscle relaxant was prepared by dissolving 3.15 g of 
trimipramine and 4.5 g of guaifenesin in a mixer jar using 
2.7 mL of ethoxy diglycol. About 9.9 mL of soya lecithin 
was added and the mixture was mixed well. Sufficient 
quantity of Pluronic F127 NF (20%) to make total volume 
of about 45 mL was added and mixed well. 

Example 73 

[0155] A gel formulation of 30% NTHE was prepared 
from 36 g of celecoxib, 7.2 mL of ethoxy diglycol, 26.4 mL 
of soya lecithin and sufficient quantity of Pluronic F127 NF 
(20%) to make total volume of 120 mL. 
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Example 74 

[0156] A gel formulation containing about 7% antidepres- 
sant and about 13% muscle relaxant was prepared from 14.4 
g of doxepin, 31.2 g of guaifenesin, 12 mL of ethoxy 
diglycol, 52.8 tnL of soya lecithin and sufficient quantity of 
Pluronic F127 NF (33%) to make total volume of 240 mL. 

Example 75 

[0157] A gel formulation containing 5% antiepileptic was 
prepared from 6 g of lamotrigine, 6 mL of elboxy diglycol, 
26.4 mL of soya lecithin and sufficient quantity of Pluronic 
F127 NF (33%) lo make total volume of 120 mL. 

Example 76 

[0158] A gel formulation containing 10% adrenergic ago- 
nist was prepared from 12 g of crushed tizanidine, 6 mL of 
ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume 
of 120 mL. 

Example 77 

[0159] A gel formulation containing 10% muscle relaxant 
was prepared from 12 g of crushed metaxalone, 6 mL of 
ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume 
of 120 mL. 

Example 78 

[0160] A gel formulation containing 10% muscle relaxant 
was prepared from 12 g of crushed carisoprodol, 6 mL of 
ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume 
of 120 mL. 

Example 79 

[0161] A gel formulation containing 10% methocarbamol 
was prepared from 12 g of crushed methocarbamol, 6 mL of 
ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Pluronic F127 NF (33%) to make total volume 
of 120 mL. 

Example 80 

[0162] A gel formulation containing 10% muscle relaxant 
was prepared from 12 g of crushed dantrolene sodium, 6 mL 
of ethoxy diglycol, 26.4 mL of soya lecithin and sufficient 
quantity of Plurornic F127 NF (33%) to make total volume 
of 120 mL. 

Example 81 

[0163] A gel formulation containing 7% antidepressant, 
10% muscle relaxant was prepared from 8.4 g of crushed 
doxepin, 12 g of chlorzoxazone, 6 mL of ethoxy diglycol, 
26.4 mL of soya lecithin and sufficient quantity of Pluronic 
F127 NF (33%) to make total volume of 120 mL. 

Example 82 

[0164] A series of experiments in human subjects were 
performed using various combinations of pharmaceuticals. 
The results are indicated in FIG. 2. 



[0165] Values of pain relief as rated by the patients are 
provided for each body part for which the medication was 
administered. The scale used in FIG. 2, is as follows: 



0 - 


No DC 


do benefit or equivocal benefit 


1 • 


Mild 


less than 15% pain reduction 


3.5 


- Mild-moderate 


15-25% pain reduction 


2.0 


- Moderate 


25-33% pain reduction 


2.5 


- Moderate-major 


33-45% pain reduction 


3.0 


- Major 


45-60% pain reduction 


33 


- Major-total 


60-^80% pain reduction 


4.0 


- Total 


greater than 80% pain reduction 



[0166] For each body part and for each percentage com- 
position of each compounded medication, the individual 
ratings as well as a mean, which is the statistical mean of the 
values given according to the scale listed above, are pro- 
vided. For example, 3 patients were administered doxepin 
5% to their back, and the mean level of relief was 2.333. By 
contrast, 13 patients received the 5%/10% doxepin-guaifen- 
esin combination, and their mean level of pain relief was 
2.885. Results for 7/10 and 10/10 compositions of doxepin 
guaifenesin are also given, and the mean for the entire 
sample of dox-guai in all combinations is provided at the end 
of the section, namely 2.722. 

[0167] The abbreviations used in FIG- 2 are as follows: 



Abbreviations 


Generic Pharmaceutical names 


c-dox-gu 


carbamazepinc doxepin guaifenesin 


c-gab-do 


carbamazepinc gabapentin doxepin 


carb 


carbamazepine 


carb-ami 


carbamazepinc amitriptyline 


carb- gab 


carbamazepinc gabapentin 


dox 


doxepin 


dox-chl 


doxepin chlorzoxazone 


dox-guai 


doxepin guaifenesin 


g-dox-gu 


gabapentin doxepin guaifenesin 


gab-dox 


gabapentin doxepin 


k-ca-dox 


ketoprofen carbamazepine doxepin 


It -car-pi 


ketoprofen carbamazepine piroxicam 


k-dox*ch 


ketoprofen doxepin chlorzoxazone 


k-dox-gu 


ketoprofen doxepin guaifenesin 


k-dox-pi 


ketoprofen doxepin piroxicam 


k-g-do-g 


ketoprofen gabapentin doxepin guaifenesin 


k-gab 


ketoprofen gabapentin 


k -gab-ami 


ketoprofen gabapentin amitriptyline 


k-gab-do 


ketoprofen gabapentin doxepin 


k-gab-gu 


ketoprofen gabapentin guaifenesin 


k-gab-pi 


ketoprofen gabapentin piroxicam 


k-pi 


ketoprofen piroxicam 


la-li-gu 


lamotrigine lidocaine guaifenesin 


lam-chl 


lamotrigine chlorzoxazone 


n-dox-ch 


naproxen doxepin chlorzoxazone 


naproxen 


naproxen 


tri-chl 


trimipramine chlorzoxazone 



[0168] Based on the results described herein, doxepin 
appears to be an effective pain relief medication when 
administered iransdermally and appears to be substantially 
free of side effects when administered iransdermally as 
described herein. 

[0169] Doxepin appears to provide about three times the 
positive response rate compared to at least some other 
pharmaceutical agents described herein, regardless of 
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whether such olher pharmaceutical agents are administered 
singly or in combination. Doxepin appears to be substan- 
tially more effective than amitriptyline as a pain, e.g., 
neuropathic pain agent when administered Iransdermally. 
This appears to be true regardless of whether doxepin is 
administered as a single agent or is administered in combi- 
nation with other pharmaceuticals as described herein. 

[0170] Carbamazepine appears to provide positive effects 
as a pain, e.g., neuropathic pain agent, at least in properly 
selected patients. Carbamazepine appears to cause a rash in 
at least some patients, requiring its discontinuation. 

[0171] These side effects appear similar to those that are 
noted for oral administration of carbamazepine. Gabapentin 
appears to be free of side effects when administered irans- 
dermally. Although some patients appear to derive some 
benefit from a combination of iransdermally administered 
ketoprofen, gabapentin, and prioxicam, the effect appears to 
be relatively weak compared to the effect provided by 
doxepin. 

[0172] Guaifenesin appears to provide benefit as an 
adjunctive treatment, of painful spasticity. For the patient 
population described herein, amitriptyline appeared to offer 
limited pain relief when administered transdermaUy. It 
appears that combining gabapentin with doxepin may offer 
some additional benefit. The addition of guaifenesin to 
doxepin may be of particular value when painful spasticity 
is present. 

[0173] In view of the above, the invention provides treat- , 
ment to patients for whom oral delivery is suboptimal, such 
as patients who experience gastrointestinal or other side 
effects, patients who experience poor absorption for orally 
delivered pharmaceuticals and/or patients who benefit from 
delivery over an extended period or a relatively rapid 
delivery or higher rate of increase of plasma levels. The 
present invention achieves delivery of therapeutic amounts 
of pharmaceuticals, for at least some patient populations, 
substantially without skin irritation, gastrointestinal or other 
side effects associated with orally-delivered pharmaceuti- 
cals, especially psychopharmaceuticals, and yields clinical 
benefits comparable to or greater than those received by 
patients to whom corresponding pharmaceuticals were 
administered orally. In view of the above reasons, particu- 
larly effective pain medications are those described in 
examples 65, 67, 69 and 70. 

[0174] A number of variations and modifications of the 
invention can also be used. It is believed that blood plasma 
levels may be increased by providing for two or more 
transdermal applications per day and/or applying a trans- 
dermal composition to two or more sites. 

[0175] In at least one case, application of a Prozac gel 
formulation twice daily appeared to approximately double 
the plasma level. It is believed that an approach such as 
applying a Prozac gel formulation twice daily to two sites 
will yield middle range therapeutic levels of about 140-250 
ng/ml. At least partially on the basis of the results described 
herein for fluoxetine, it is believed olanzapine (sold under 
the trade name Zyprexa) or a fluoxetine/olanzapine mixture 
in a lecithin organogel will prove useful. 

[0176] Other types of psychotropic or psychopharmaceu- 
tical medications for which the described transdermal deliv- 
ery may be used including psychostimulant medications. 



One example of a psychostimulant medication is Meth- 
ylphenidate (sold under the trade name Ritalin) used in the 
treatment of attention deficit hyperactivity disorder 
(ADHD). Methylphenidate typically has a 2-4 hour duration 
of action necessitating frequent dosing of a patient which is 
particularly difficult to accomplish with children in school. 
It is believed that by using transdermal administration, it will 
be possible to achieve an extension of effective dosing 
throughout the day, eliminating the need for frequent oral 
medication administration. It is believed that transdermal 
administration will also eliminate peaks and valleys of blood 
plasma levels which, it is believed, will be more clinically 
effective. It is believed similar results will be obtained with 
other pharmaceuticals, for example, Dextroamphetamine 
(under the trade name Dexedrine) although it is believed the 
need is less acute since a time release "spansule" form of the 
medication is available which typically has a 5-6 hour 
duration of action. Another group of psychotropic medica- 
tions which, it is believed, will benefit from transdermal 
delivery includes antipsychotic medication such as those 
used in the treatment in schizophrenia. 

[0177] Embodiments of the invention include, but are not 
necessarily limited to, use by patients with enteric absorp- 
tion deficits. 

Equivalents 

[0178] Those skilled in the art will recognize, or be able to 
ascertain using no more than routine experimentation, many 
equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be 
encompassed by the following claims. 

What is claimed is: 

1. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 

(a) an amine containing compound having biphasic solu- 
bility in an amount effective to treat pain in said 
subject; and 

(b) a pharmaceutical^ acceptable carrier suitable for 
transdermal delivery of the amine containing com- 
pound to said subject. 

2. The method of claim 1, wherein the amine containing 
compound is an antidepressant compound. 

3. The method of claim 54, wherein the antidepressant 
compound is a tricyclic antidepressant compound. 

4. The method of claim 1, wherein the amine containing 
compound is doxepin. 

5. The method of claim 1, wherein the pbarmaceutically 
acceptable carrier comprises a lecithin organogel. 

6. The method of claim 1, wherein the pharmaceutically 
acceptable carrier comprises a Pluronic F127 gel. 

7. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 

(a) doxepin; and 

(c) a pharmaceutically acceptable carrier suitable for 
transdermal delivery of the doxepin to said subject. 

8. The method of claim 59, wherein the pbarmaceutically 
acceptable carrier comprises a lecithin organogel. 

9. The method of claim 59, wherein the pharmaceutically 
acceptable carrier comprises a Pluronic F127 gel. 
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10. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 

(a) a muscle relaxant; and 

(c) a pharmaceutically acceptable carrier suitable for 
transdermal delivery of the muscle relaxant to said 
subject. 

11. The method of claim 62, wherein the muscle relaxant 
is selected from the group consisting of guaifenesin, chlo- 
rzoxazone, dantrolene sodium, metaxalone, carisoprodol, 
and combinations thereof. 

12. The method of claim 62, wherein the muscle relaxant 
is guaifenesin. 

13. The method of claim 62, wherein the pharmaceuti- 
cally acceptable carrier comprises a lecithin organogel. 

14. The method of claim 62, wherein the pharmaceuti- 
cally acceptable carrier comprises a Pluronic F127 gel. 

15. A method for treating pain in a subject comprising 
contacting said subject with a transdermal composition 
comprising: 



(a) guaifenesin; and 

(c) a pharmaceutically acceptable carrier suitable for 
transdermal delivery of the guaifenesin to said subject. 

16. The method of claim 67, wherein the pharmaceuti- 
cally acceptable carrier comprises a lecithin organogel. 

17. The method of claim 67, wherein the pharmaceuti- 
cally acceptable carrier comprises a Pluronic F127 gel. 

18. A method for treating pain in a subject comprising 
selecting a subject in need of pain treatment and contacting 
said subject with a transdermal composition comprising:. 

(a) doxepin; and 

(c) a pharmaceutically acceptable carrier suitable for 
transdermal delivery of the doxepin to said subject. 

19. A method for treating pain in a subject comprising 
selecting a subject in need of pain treatment and contacting 
said subject with a transdermal composition comprising: 

(a) guaifenesin; and 

(c) a pharmaceutically acceptable carrier suitable for 
transdermal delivery of the guaifenesin to said subject. 

* * ' * * * 
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Although the serotonin-dopamine inter- 
action is the most probable cause of the 
motor side-effects, recent research also 



indicates that some SSRls (such as 
fluoxetine and fluvoxamine) sensitize the 
op- receptors in the rubrocerebellar region 
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way. In this region of the brain, dopamine 
appears to act as a hedonic transmitter: its 
release causes a pleasurable effect. This, 
incidentally, is one of the main reasons 
why drugs of dependence are abused 
(because they release dopamine in the 
mesocortical region) and why the mono- 
amine oxidise inhibitors (MAOls) and 
dopaminergic activities of drugs such as 
buproprion do not cause sexual dysfunc- 
tion. 

Besides reducing libido in both male and 
female patients, the SSRIs can also enhance 
the brain stem-dorsal horn spinal pathway 
which inhibits ejaculation. Clearly the 
action of the SSRIs on sexual activity is 
complex, but the primary role played by 
the serotonergic system is the result of the 
beneficial action of non-specific serotonin 
receptor antagonists such as cyprohepta- 
dine which can reverse the SSRI-induced 
sexual dysfunction. However, the sedative 
effect of cyproheptadine (resulting from 
its antihistaminic action) precludes its 
routine use in this condition. 

The brain-stem vomiting centre can be 
triggered by drugs that stimulate the 
5 HT.v receptors, which are situated on the 
chemoreceptor trigger zone. The slight 
nausea experienced by many patients 
early in treatment with an SSR1 is attrib- 
uted to stimulation of central and gastroin- 



testinal 5HT,y receptors. Drugs that block 
the SHT.v receptors, such as ondansetron 
and granisetron, antagonize the nauseant 
effects of the byproducts of cancer 
chemotherapy. 

In addition to the direct effect of the 
SSRJs on the vomiting centre, there is also 
evidence that there is enhanced activity 
of the brain stem-hypothalamic pathway 
which mediates appetite and feeding 
behaviour. This could play a role in the 
anorexia and weight lass that occurs in 
some patients receiving an SSRI. 

The main serotonergic pathways which 
appear to be used in the aetiology of the 
neurological side-effects of the SSRIs are 
summarized in Figure 16, 

Extending the scope of therapeutic 
oction of the SSRIs 

There is preliminary evidence that the 
SSRIs are useful in the treatment of the 
following conditions: 
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However, none of these studies has been 
subject to double-blind placebo-cont rolled 
trials, and so the use of the SSRls in these 
conditions rests largely on anecdotal 
reports. 



With regard to the use of antidepressants 
in chronic pain, the only extensive 
placebo-controlled studies have involved 
the TCAs. The results of these studies 
suggest that antidepressants that inhibit 



I he reuptake of both noradrenaline and 
serotonin are more effective than second- 
generation antidepressants such as 
mianserin, maprotiline, tra2odone or 
zimelidine. 

Although the precise mechanism by which 
the antidressants bring about their anal- 
gesic effects is unknown, it would appear 
that they exert them independently of 
their antidepressant effects. One possi- 
bility is that antidepressants that bring 



about chronic pain relief do so by acti- 
vating opioid receptors directly or indi- 
rectly. 
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Role of noradrenaline in depression 



The monoamine hypothesis postulates thiit the primary 
e.'iuse of depression results from a malfunction of the 
noradrenergic and serotonergic' systems in the brain. 
Despite the extensive studies of postmortem brains 
and body fluids from depressed patients and suicide 
victims, such studies have yielded mixed and sometimes 
confusing results. Nevertheless, there is evidence for a 
dysregulation of noradrenergic neurons in the cortical 
and hypothalamic areas of the depressed patient. For 
example, after the acute infusion of the a^-adrenoceptor 
agonist clonidine into a depressed patient, the release of 
growth hormone from the pituitary gland is reduced. 
This response remains blunted even after recovery of the 
patient, which suggests that it could be a trait marker of 
the condition. Further evidence implicating an abnor- 
mality in noradrenergic function in depression arises 
from studies of the peripheral noradrenergic system. It 
has been shown that there is an increased release of 
noradrenaline in patients with major depression, which 
results in a decreased p-adrenoceptor responsiveness {as 
shown, for example, by a decreased responsiveness 
of the p- receptors on lymphocyte membranes to an 



&8 DiHcienfol iHffiyuf witklupieixmh 




isoprcnalinc challenge) and an increased 
Activity of the (r>- adrenoceptors on the 
platelet membrane. This could he used 
as a model for the inhibitory presynaptic 
a^-reeeptors which reduce noradrenaline 
release from the neurons. 

There is accumulating evidence that the 
noradrenergic system modulates drive 
and motivation, whereas the serotonergic 
system modulates impulsiveness and mood. 
However, some of these functions, such 
is sleep disturbance and anxiety, overlap 
which is understandable in view of the 
close interrelationship of these two neuro- 
transmitter systems within the brain. 
Nevertheless, the noradrenergic system 
plays a key role in learning, memory, 
sleep, arousal and adaptation. It has been 
shown that, although the locus coeruleus, 
the main nucleus that controls noradren- 
ergic activity in the brain, is relatively 
quiescent during eating, sleeping and 
other behaviours, its activity increases 
whenever novel externa) stimuli are 
presented. Thus it would appear that 
noradrenaline plays an important role in 
the disturbance of vegetative function 
associated with affective and cognitive 
disorders, and anxiety. In addition, the 
locus coeruleus plays an essential role in 
adaptive and arousal responses. From 
experimental studies, it has been shown 



that it fires in a phasic manner when the 
animal is subjected to a threatening stim- 
ulus. It would appear that this system 
becomes desynehronized in depression or 
when there is chronic exposure to stress, 
leading to malfunctioning of the central 
and peripheral sympathetic nervous 
systems. 

r— — — ■ "—— ■■ — .■■■'-■.■I — '-- 
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Phormacologicol properties of 
drugs thot act on the brain's 
noradrenergic system 

There was major advance in the treatment 
of depression with the development of the 
second generation of antidepressants; 
these combined the efficacy of the con- 
vcntional TCAs with improved compliance 
as a result of the reduction in the adverse 
side-effects. Of the different classes of 
second-generation antidepressants that 
have been developed in the last 20 years, 
the SSRIs have achieved particular promi- 
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ncnee. However, now they have been used 
extensively, il is becoming apparent (bat 
the SSRIs bave adverse effects, particu- 
larly on the gastrointestinal tract and on 
sexual function, and many patients find 
this intolerable. Furthermore, there is 
growing evidence that the SSRIs are not as 
effective as the TCAs in the treatment of 



severe depression. This has led to the 
development of antidepressants such as 
vcnlafaxine and milnacipran which selec- 
tively inhibit the reuptake of noradrena- 
line and serotonin (but which lack the 
cardiotonic effects of the TACs), and, 
more recently, a new generation of selec- 
tive NARls. As shown in Table 13, it is 



Table 13 
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Representative SSRls 

Fluoxetine 

Sertraline 

SNRI 

Vcnlafaxine 
NARI 

Reboxctine 

Representative TCAs 

Amitriptyline 

Clomipramine 



5990 >10(KK) >5(KK) >]0O00 > 30 000 >3000 
300 >5000 > 5000 >5000 >10 000 >J000 

>10 000 >1()(MM) >3()000 >]0 000 >30 000 >7500 



>30 000 > 10 000 >J0 000 



370 
38 



540 
33<X) 



>5000 
>5000 



>1000 

3200 
390 



>3000 

1000 
5200 



>3(KN) 

H 
63 



K, Values greater ttuin 500 nmolA imply tlutt the drug would luive nt> effect on the functional 
activitiy of the receptors in in two. 

The inhibitory ctmstant, K,\is a measure of the jxjfniey of the dny* in binding to the retvptttr. 
The lower the value, the higher the potency ftn the recepfejr. 



apparent that none of the SNRls, SSRls 
or NARIs shows any affinity for the a- or 
^-adrenoceptors, the dopamine 2 (D2-) 
receptor or the serotonin receptors, in 
contrast 10 the corresponding TCAs which 
have affinity for many of these receptor 
subtypes. 



* * 

In contrast to the relative lack of effect of 

1 

the second-generation antidepressants on 
the main neurotransmitter receptors 
implicated in depression, these drugs have 
a marked effect on the transporters for 
noradrenaline and serotonin in brain 
tissue. This is shown in Table 14. 
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SSRls 

Fluoxetine 

Sertraline 

SNRI 

Venlafaxine 
NAR1 

Reboxetine 
TCAs 

Amitriptyline 
Clomipramine 



25 
7.3 

39 

1070 

87 
7.4 



500 
1400 

213 



8.2 



80 
100 



20 
190 

r 

5.4 

0.007 

0.9. 
13 



Values greater thun 500 nmolA imply Oiat Uie drug wul(i liave no effect on the Junctional 
activity of the transporter in vivo. 
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There sire several classes of antidepres- 
sants that enhance noradrenergic hi net ion 
in (he brain, but currently onlv the selec- 
live NAR1, reboxctine, does so without 
affecting other uptake sites or neurotrans- 
mitter receptors. For example, the TCAs 
with a secondary amine side chain, such 
as desipramine, nortriptyline and protripty- 
line, and the modified TCA, maprotiline, 
show selectivity in inhibiting the nora- 
drenaline transporter. However, their anti- 
cholinergic and cardiotoxic side-effects 
limit their use in many patients. Similarly 
the tetracyclic antidepressants, mianserin 
and mirtazapine, facilite noradrenaline 
release by blocking the inhibitory pre- 
synaptic ©^-adrenoceptors. However, 
these drugs also act on a number of sero- 
tonin receptors (.S1IT, A , 5HT 2 , SIIT.i). Of 
the cyclic antidepressants that are selec- 
tive inhibitors of noradrenaline uptake, 
which include a number of drugs still in 
development (for example, tandamine, 
pirandamine, fluparoxan, talsupram and 
prindamine), only reboxctine has been 
marketed. In ex peri mental studies, rebox- 
etine has been shown to enhance nora- 
drenaline release, presumably in blocking 
the inhibitor}' presynaptic a^-reeeptors 
slightly, and to block noradrenaline reup- 
take selectively. 



Reboxctine has been shown to be effective 
in several standard acute in vivo models 
used to detect antidepressant activity 
(such as the reversal of reserpine- and 
clonidinc- induced hypothermia), and in 
the olfactory hulhcctomizcd rat model of 
depression which is only sensitive to the 
antidepressant action of drugs after chronic 
administration. Rehoxeiine, like most 
effective antidepressants, was also shown 
to decrease the density of cortical {J-adreno- 
eeptors after chronic administration. A 
summary of the mechanism of action of 
reboxetine is shown in Figure 11. 

In clinical studies, reboxetine has been 
shown to be an effective antidepressant in 
double-blind and placebo-controlled trials 
and to be equally effective with TCAs and 
some second-generation antidepressants. 
Any drug that selectively enhances nora- 
drenergic function would be expected also 
to increase the peripheral sympathetic 
drive, which mav cause an increase in 
blood pressure. Although acute healthy 
volunteer studies revealed slight increases 
in blood pressure,-in short and long-term 
clinical studies changes in blood pressure 
were no more common on rcNixctiiic 
than placebo The heart rale was slightly 
increased after reboxctine but ilesipiaiuiiiL* 



had a more pronounced effect in increasing 
the heart rale when given lo the volunteers 
in therapeutic doses (50-100 mg). In 
addition, rehoxetine ;ind desiprnmine 
shortened the recovery time of the light 
reflex response; these effects are consis- 
tent with the sympathomimetic effects 
of the drug, which are a consequence of 
the inhibition of noradrenaline reuptake 
inhibition. The slight reduction in the 
salivary volume found in these clinical 
studies probably reflects the enhancement 
of the noradrenaline-induced inhibition 



of central parasympathetic nuclei which 
follows the reduction in noradrenaline 
reuptake. 
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Extending the clinical use of 
antidepressants 



It is ;i mistake to regard all antidepressants as the same, 
that is, effectively as equivalent magic bullets. The 
original TCAs embodied a number of therapeutic princi- 
ples to the point where, if re-launched today, drugs such 
as imipramine, desipramine, clomipramine, trimipramine 
and opipramol would be classified as belonging to differ- 
ent groups: SNRls, NARIs^ SSRls, noradenergic and 
specific serotonergic antidepressants (NASSAs) and 
others. The recognition of depressive disorders was poor 
in the 1950s, but the recognition and detection of other 
conditions such as obsessive—compulsive disorder, social 
phobia and panic disorder were even poorer. As a result, 
the early thymeretic (drive-enhancing) and thymnleptic 
(mood-seizing) agents, as they were called, became 
antidepressants almost by default. They were clearly 
different agents from the sedative anxiolytics of the 
barbiturate and benzodiazepine type. 
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Categorizing the TCAs and monoamine 
oxidase inhibitors (MAOIs) simply as anti- 
depressants was probably facilitated by 
the emergence of the monoamine hypo- 
theses with their assumption of some final 
common biological lesion that underpinned 
depressive disorders. It was also facilitated 
by the standardization of clinical trials 
methodology, which took place at the end 
of (he 1960s. Before that, the assessment 
of treatment effeots depended primarily 
on clinical global impressions, which were 
that the antidepressants differed. In fact 
it was these impressions that led to the 
development of the SSRJs. Paul Kielholz 
from Basel produced a representative 
outline of clinical impressions in the late 
1960s (see Chapter 2) (Figure 18). 

Arvid Carlsson, was struck by the fact that 
the drive-enhancing agents were active on 
catecholamine systems whereas those that 
acted on a mood component were more 
likely to inhibit serotonin (5HT) reuptake. 
It was from these observed differences 
that the SSRls were developed. The initial 
hope was that selective 5HT agents would 
be more effective, act quicker and have 
fewer side-effects than the older, less 
selective agents. This is clearly not the 
case. 



From the vantage point of the late 1990s, 
as mentioned in Cliupter J, one way to 
characterize the therapeutic principle 
embodied in the SSRJs is in terms of a 
broad- ranging antinervousness principle - 
a non-sedative anxiolytic. Other possibili- 
ties are outlined in Cliupter 7. This broad 
antinervousness action has an obvious use 
in depressive disorders, social phobia, 
obsessive— compulsive disorders, panic 
disorders and a range of other states. The 
first clear proof for it came with the 
discovery that clomipramine was more 
effective in the treatment of obsessive- 
compulsive disorders than imipramine. 
Subsequent trials have indicated that 
desipramine is virtually ineffective in 
obsessive-compulsive disorders. These 
observations led to the use of SSRIs for 
obsessive— compulsive disorders. In 
genera] drugs that have actions on the 
serotonergic system seem to be of use in 
these disorders, whereas drugs selective 
for noradrenergic systems do not. 

Initially, it was argued that the responsive- 
ness of conditions such as obsessive- 
compulsive disorders to antidepressants 
stemmed from the fact that a depressive 
disorder underlay these neurotic condi- 
tions; clearing up the depression would 
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lead lo an improvement in the neurosis. 
This is clearly not the case. The licences 
given to a number of the SSRls for use in 
panic disorders, obsessive--compulsive 



disorders and social phobia tlcpciul on n 
demonstration of effectiveness after exclu- 
sion of depression. 
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In recent years the focus on the SSRIs 
has helped to clarify the nature of their 
effects. There has. however, Iven neglect 
of the profile of action of drugs selective 
for noradrenergic systems. Agents (hat are 
active on noradrenergic systems seem, in 
the main, to be better at enhancing vigi- 
lance, drive and motivation, a profile of 
action that dearly benefits people with 



depressive disorders (Figure JV). It may 
also be useful in panic disorders - where, 
for example, lofepramine has been shown 
to be effective. The use of MAOIs in social 
phobias also supports the idea that an 
action on catecholamine systems could 
also offer distinctly useful effects in these 
conditions. 
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Currently drugs thai arc selective for nor- 
adrenergic systems appear to be more 
beneficial in severe types of depression, 
as well ns in those that ;ire characterized 
by psychomotor retardation :ind obvious 
eonipl;iints of fatigue, in add it ion to :i loss 
of interest or pleasure in normal activities 
- the patient who is tired all the time. It is 
tempting to think that greater effective- 
ness in melancholic or severe types of 
depression is the same as a greater anti- 
depressant potency, but this is not so. 

ntidepressant potency is somewhat 
mythical. The size of treatment effect for 
all these agents varies with the population 
being studied, whether they are young 
or elderly people, or whether they are 
anergic or anxious. Some of the SSRls 
have been of use in a psychotic condition 
called body dysmorphic disorder; this 
indicates that they are not 'weaker* than 
the TCAs or agents selective for noradren- 
ergic systems. 

Based on strong indications that agents 
with actions on the noradrenergic system 
improve depressive states characterized 
by fatigue or anhedonia, it could be 
predicted that these agents would have 
benefits in chronic fatigue states, in 
addition to their usefulness in depressive 
disorders. To date the SSRIs have demon- 



strated no such benefit. An explanation 
could be that some personalities arc 
predisposed to showing signs of tiredness 
rather than anxiety when depressed, 
whereas others develop signs of anxiety. 

It will be interesting to see in the future 
whether agents that are vigilant and 
drive enhancing, such as reboxetine, are 
of benefit to a variety of chronic fatigue 
syndromes as well as to conditions such as 
neurasthenia (Figure 20). Whether there 
are differential effects with patients who 
are more typically anxious being more 
likely to respond to a serotonergic agent 
remains to be seen. 

Another group of patients who deserve 
further investigation are those who have 
conditions ranging from hypochondriasis 
to somatization disorders. To date little 
work has been done in this area, although 
these patients and those with chronic pain 
syndromes use up a good deal of the time 
and resources of general practice. The 
effects of noradrenergic agents in enhanc- 
ing vigilance are relevant when dealing 
with the external environment, hut the 
main noradrenergic nucleus, the locus 
coeruleus, has more extensive inputs from 
the internal than from the external envi- 
ronment. This can be demonstrated when 
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we consider how a full bladder or bowel 
will override our interest in a lecture 
on pharmacology. A possible use for nor- 
adrenergic agents could then be predicted 
in conditions that have prominent somatic 
complaints. 

Personality considerations may dictate the 
usefulness of noradrenergic-selective agents 



in some conditions and of serotonergie- 
selective agents in others. Selective effects 
of this sort may help to open up the hitherto 
relatively neglected area of liaison psych- 
iatry. In fact, maprotiline, a noradrenergic- 
selective agent, that is by far the best-selling 
antidepressant in Japan, sells particularly 
well in areas of psychosomatic medicine. 
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Other conditions 

One way in which the fiction of seroton- 
ergie-active drugs can be characterized 
is in terms of a broad, non-sedative, 
ant i nervousness act ion ; which underlies 
their use in a range of conditions. Just as 
morphine may have antitussive, analgesic, 
euphoriant and sedative effects, depending 
on which brain regions it acts on, so the 
SSRIs and noradrenergic-seleciive agents 
can also have more than one therapeutic 
functional effect. 

The 5>HT svstem was initialiv character- 

* * 

ized as the trophotrophic or vegetative 
system. It is clear that the 5HT2C" reCe ptor 
is centrally involved in the regulation of 
aspects of dysphoria, on the one hand, 
and appetite, on the other, whereas 

^^^2A" rece P lors iicl on the slow wave 
components of sleep. The modulator)' 
effects of 5HT availability as a conse- 
quence of fluoxetine use, for example, 
acting on 5HT2c-ff captors, possibly 
underlies the benefit of these agents in 
eating disorders. Fluoxetine, in particular, 
has been shown to have an appetite- regu- 
lating effect which appears to be beneficial 
in some patients. The effects of trazodone, 
mianserin, mirtazapine and nefazodone 
on SHT2A-receptors in practice has led to 



some use of these agents to improve sleep 
quality, especially in the elderly. 

One of the prominent effects (side-effect) 
of the SSRls is their impact on sexual 
functioning; they are believed to produce 
sexual dysfunction, which involves 
delayed orgasm for both men and women. 
In a significant proportion of men, how- 
ever, such effects have the potential to be 
therapeutically beneficial. There are esti- 
mates that up to one-third of men have 
premature ejaculation. Controlled trials 
comparing the use of clomipramine and 
placebo in premature ejaculation have 
indicated a clear use for the drug, with 
ejaculation being delayed significantly by 
use of 10-25 mg clomipramine 2-3 hours 
before intercourse. In a more recent trial 
comparing paroxetine with placebo, it was 
also found that the length of time to ejacu- 
lation was significantly extended in men 
with premature ejaculation. 

In contrast antagonists at 5HT2A- recv P ,or 
sites could be expected to enhance orgasm, 
and such agents include the antidepressants 
trazodone and nefazodone. They - could br 
considered to have a mild aphrodisiac 
effect, in terms of increasing sexual inter- 
est in both men and women. Tor men with 
premature ejaculation this could lie u 
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problem. It could, however, lx j more useful 
for men or women who suffer loss of 
libido; it can :ilso be used to manage 
sexual dysfuneiion induced by SSRIs. 
Huspirone, which ;icts ;is ;i 5HT 1A -agonist, 
appears 10 h:ive similar effects, yohimbine, 
which ;icts on 5IIT 2 A -receptors, also lists 
these effects . 

Currently the effects of norndrenergie- 
selective agents on sexual functioning are 
not clear, :ind it is not known whether 
they hsive :i therapeutic use. 

Antidepressants have been used for a long 
time in chronic pain syndromes: their 
effectiveness has in fact led to the argu- 
ment, by some investigators, that many 
pain syndromes are cases of masked 
depression. The development of the SSRIs 
has made it possible to explore this area 
more thoroughly. The relative ineffieacv 
of the SSRIs in this area, when compared 
with desipramine and amitrityline, would 
suggest that it is the TCAs' noradrenergic 
component that underpinned their use 
in pain syndromes. These issues could 
possibly be clarified by further studies 
with reboxetine. 

Noradrenergic-selective agents, such as 
desipramine, are used widely in the USA 
for hyperactivity disorders in place of 



agents such as methylphenidate. This 
use is entirely rational if the vigilance- 
enhancing properties of these agents are 
borne in mind. Desipramine is, however, 
a dangerous agent in overdose and its use 
is therefore problematic, for children. 
Studies of lofepramine and reboxetine are 
needed. 

The SSRIs have shown, a greater use in 
the treatment of premenstrual dysphoric 
disorder (PMDD) than the older non- 
selective TCAs. Trials with selective 
NARIs provide an opportunity to confirm 
whether the selective effect of 51 IT agents 
in PMDD arises by virtue of their general 
ami- irritability profile of action or because 
of some other action related specifically to 
5HT. Alternatively it is possible that any 
antidepressant would work quicker in 
PMDD, which is brief and reactive by 
nature; this could be because downstream 
effects do not build up in these conditions 
as they do in chronic depressive disorders. 
The drawback of the older non-selective 
agents could have been their weigh t- 
gaining side-effects rather than any lack of 
effect on the condition. This point may be 
clarified by trials with reboxetine in 
PMDD. 

A use of SSRIs that is not widely known is 
in the treatment of catalepsy. An SSRI can 
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Iv used for catalepsy itself or when ii is 
part of 1 he narcoleptic syndrome. 

The idea of noradrenergic :ind serotonergic 
types of depression has arisen from evi- 
dence thai certain individuals respond 
heller to seroionergic-selectivc agents 
and others respond to agents thai act on 
catecholamine systems. There has heen 
no experimental support for this idea. 
The work of Peter Joyce and colleagues 
suggests that patients with particular 
personality types are more likely to 
respond to select ivc noradrenergic or 
serotonergic agents, which may he a result 
of hiological components of personalitv 
rather than of the depression itself. Nora- 
drenergic personalities may he more likely 
to lie easily tired and serotonergic person- 
alities show greater irritahiliiy and impul- 
sivity. Alternatively certain personality 
types may respond preferentially 10 the 
induction of sanguinity by serotonergic- 
selective agents whereas others respond 
better 10 the activating or vitality-restoring 
effects of noradrenergic-active agents. One 
way of ascertaining this is to ask patients 
whether the treatment suits them - does it 
offer them what they want from treatment V. 



A general rule of thumb 

To date there has been a tendency in 
psychiatry f nd primary care 10 assume 
that antidepressants get patients well by 
simply raising monoamine levels. No-one 
has asked the question: what do we want 
treatment to do in order to get the patient 
well? This is in marked contrast to the 
treatment of cardiac, gastrointestinal or 
hypertensive conditions, where physicians 
usuallv have a clear view of what thev 
expect from the treatment - for example, 
reduction in acid levels or killing off 
Helicobacter pv/on\ for gastrointestinal 
conditions. 

The differences emerging between drugs 
that select different systems are forcing 
clinicians to confront this functional 
question. This makes the decision to 
prescribe more reflect ive, but it also offers 
greater chances of picking the right treat- 
ment. It should be possible to involve 
patients in this exercise by asking them 
what they think needs to be done in order 
to gel 1 hem well. Do they say 'Make me 
energetic and more outgoing 7 or 'Make me 
less irritable and less anxious'. 
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Abstract 

Following a review of the clinical trials of reboxetine, a new nonadrenegic reuptake inhibitor antidepressant, this paper 
presents a heuristic theoretical framework to better understand selective antidepressant action. For over three decades, the 
dominant views of antidepressant action have seen these agents active across all constitutional types and regardless of social 
setting. An increasing number of studies using quality of life methods are at odds with this view. This paper summarizes 
several of these studies, along with two studies of the effects of reboxetine on the quality of life, which reveal differentia) 
effects of selective agents that demand alternative explanations to the conventional monoamine theories. The authors submit 
that any revisions in our understanding of what is happening will have to pay attention to temperamental inputs that antedate 
affective episodes and to the sense of wellbeing and level of residual symptoms patients have on treatment after the acute 
phase of their illness has remitted. Obviously much more research needs to be done in this area. This invited paper sketches 
out, in very general terms, some provocative possibilities of how future understanding of antidepressants, temperament and 
their neurobiologic substrates could lead to better matching of specific antidepressants to specific temperament types. 
© 3998 Elsevier Science B.V. All rights reserved. 
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1. Introduction 

In the mid 1960s, Paul Kielholz surveying the then 
available antidepressants, suggested that some de- 
pressed individuals get well by enhancing drive, 
while others help by doing something else which was 
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either more mood enhancing or more anxiolytic 
(Kielholi, 1968; Heajy, 1997). The implication was 
that the range of different antidepressants embodied 
a number of different therapeutic principles. Two 
important developments supervened which tended to 
obscure the recognition of possible differences. One 
was the emergence of the monoamine theories of 
depression (Schildkraut, 1965; Bunney and Davis, 
1965), which posited a common catecholamine 
lesion in mood disorders, which all antidepressants, 
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regardless of iheir therapeutic class, acied to correct. 
The second was the adoption of rating scales such as 
the Hamilton Depression Rating Scale (HDRS) and 
the Beck Depression Inventory, reinforcing the im- 
pression that one was measuring the specific symp- 
toms of a discrete disorder or disease entity (Healy, 
1998a). 

The catecholamine hypothesis was quickly com- 
plemented by an indoleamine hypothesis (Coppen, 
1967 and 1972). This gave rise to the possibility that 
there might be catechol aminergic and serotonergic 
depressions. This issue was investigated extensively 
through the 1970s and early 1980s without a clearcut 
conclusion (Maas et al., 1984). Subsequent work 
with tryptophan- depletion and AMPT-challenge 
paradigms, however, has pointed to distinctive roles 
for the catecholamine and serotonin systems in mood 
disorders (Delgado et al., 1991 and 1993). This body 
of work has generally been interpreted in terms of 
discrete monoamine lesions, despite the fact that 
evidence of biochemical differences between sub- 
jects and differentia] responses to antidepressants 
might just as well stem from temperamental differ- 
ences between subjects. Also consistent with a 
temperamental view of mood disorders, Delgado and 
colleagues have noted that their findings may speak 
primarily to a role for catecholamines or serotonin in 
the action of selective antidepressants rather than as 
evidence of a monoamine lesion. 

Faced with Kiclholz's schema, Arvid Carlsson 
suggested that those agents which were drive en- 
hancing had preferential actions on catecholamine 
systems and those that were doing something else 
acted on the serotonin (5HT) system (Carlsson et al., 
1969; Carlsson, 1996). This insight ultimately led to 
the creation of the 5HT Reuptake Inhibitors (SSRls), 
of which zimelidine, in 1971, was the first patented 
and indalpine, in 1978, was the first released into 
clinical use. A subsequent generation of SSRls came 
into clinical practice from about the mid-1980s. 
Despite the fact that the SSRls were only developed 
because antidepressants differed in their functional 
effects and although they embodied a selective 
therapeutic principle, the dominant views of the day 
continued to see all antidepressants as somehow 
acting on some final common pathway. From 1975 
through to 1985, this was beta adrenoceptor dow- 
nregulation (Verulani et al., 1996), while more 
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recently the focus has been on 5HT-la receptors 
(Anigas et aL, 1994). Functional differences between 
the SSRls and other antidepressants, on either a 
physiological or on a behavioral level, have been 
ignored in favour of views which emphasize cross- 
talk between monoamine systems (Manier et aL f 
1984). 

Clinically, the SSRls were quickly compared with 
the tricyclic antidepressants (TCAs) from the points 
of view of safety in overdose and freedom from 
side-effects, such as excess sedation and weight gain. 
This profile of effects made them more suitable for 
wider use in primary care depressive disorders than 
the TCAs had been. The area of primary care mood 
disorders, which almost certainly embraces a range 
of conditions, in which there are varying phar- 
macogenetic, temperamental and psychosocial in- 
puts, provides possibilities for investigations with 
antidepressants of different pharmacological profiles. 
To dale, these possibilities have not been addressed, 
owing in part to the side -effect profile of the older 
TCAs. The emergence of a selective norepinephrine 
reuptake inhibitor, reboxetine, which is neither seda- 
tive nor associated with weight gain and which is 
safe in overdose (Montgomery, 1997), might help us 
obviate some of these problems. It is now, in 
principle, possible to begin to examine the effects of 
different therapeutic interventions against a back- 
ground of differing temperament types, different 
phannacogenetic profiles and different comorbidities, 
in a way that has been impossible hitherto. 

2. Reboxetine: pharmacological profile 

Reboxetine is a selective norepinephrine reuptake 
inhibitor derived from viloxazine. Unlike previous 
norepinephrine reuptake inhibitors, clesipramine, 
rriaprotiline and lofepramine, it has no significant 
effects on histaminic or cholinergic receptors or on 
adrenergic receptors other than the norepinephrine 
reuptake site (Bninello and Racagni, 1998). 

In animal studies the potential antidepressant 
activity of reboxetine was first brought to light in the 
1980s by its antagonism of reserpine-induced hypo- 
thermia and blepharospasm (Melloni et al., 1984), as 
well as antagonism of clonidine-induced hypother- 
mia (Melloni et al., 3 984). Indeed its antagonism of 
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clonidine-induced hypothermia was more rapid lhan 
that with available tricyclic ami depressants, suggest- 
ing that it might have a faster rate of onset th'an ether 
antidepressants; it prevented clonidine-induced hypo- 
thermia after a single dose, where chronic dosing 
was needed with the tricyclic antidepressants. 

Reboxetine appears to be devoid of significant 
inhibitory .effects on common cytochrome P450 
enzyme systems (Dosten et aL, 1997). In humans, its 
half life is approximately 13 h, permitting single 
daily dosage, although it has been studied in clinical 
trials in a b.i.d regime. Unlike the tricyclic antide- 
pressants, the recommended dose 8 mg per day can 
be given pn initiating therapy. The drug, therefore, 
appears suitable for use in primary care by virtue of 
its dose regimen and its low liability for drug-drug 
interactions. It is also potentially suitable for use in 
combination with other psychotropic agents, by 
virtue of its lack of SHT-reupiake inhibiting prop- 
erties as well as the lack of significant monoamine- 
oxidase inhibiting properties (Dosten et aL, 1997; 
Brunello and Racagni, 1998) 

2. J. Reboxetine: clinical trials 

Short, term controlled clinical trials with rebox- 
etine have been conducted against placebo, desip- 
ramine (150-200 mg/day), imipramine (150-200 
mg/day) and fluoxetine (20-40 mg/day) (Mon- 
tgomery, 1997). Inpatients or outpatients with a 
diagnosis of major depressive disorder according to 
DSM-ID or DSM-UIR (APA, 1980; 1987) have 
entered a total of eight randomised double-blind 
clinical trials with reboxetine (8-10 mg per day in 
adults or 4-6 mg per day in the elderly) versus other 
agents. The Hamilton Depression Rating Scale 
(Hamilton, 1960) was used as the primary measure 
of efficacy. Other measures included the Montgom- 
ery Asberg Depression Rating Scales (Montgomery 
and Asberg, 1979) and a Clinical Global Impression 
Scale (Guy, 1976), as well as a patient self-assess- 
ment measure of social functioning, the Social 
Adaptation Self- Evaluation Scale (SASS) (Bosc et 
ah, 1997) which was used in the two fluoxetine- 
controlled studies. 

The SASS is a 20-item questionnaire, taking 5 min 
to complete, which was developed on the basis that a 
drug active on catecholamine systems might show 
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greater effects in areas of motivation than a drug 
active on 5HT systems (Dubini et aL, 1997; Bosc ct 
aL, 1997). The SASS derives originally from assess- 
ments of social functioning by Myrna Weissman and 
Eugene Paykel in the mid-1970s, which led to the 
development of a social adjustment scale (SAS) 
(Weissman et aL, 1974; Weissman, 1997). The 
original Weissman-Paykel approach involved obser- 
ver-based assessments of social functioning. Asses- 
sing the area of social adjustment/ social function 
through self-report produces a scale that overlaps 
heavily with many quality of life scales. This area is 
clearly of importance as there are indications that 
patient perceptions of well being as assessed by 
quality of life measurements may predict the stability 
of clinical response in the longer term (Thunedborg 
et aL, 1995) The SASS was validated in French 
samples. While Danish, Finnish, English and Spanish 
versions now exist, it remains to be established that 
these translated versions possess the same psycho- 
metric properties and validity when applied to a 
range of populations of varying ethnic and cultural 
backgrounds. 

Two short-term double blind studies compared 
reboxetine to placebo in acute depression in both 
inpatients and outpatients between the ages of 1 8 and 
65 and in both instances reboxetine was clearly 
superior (Montgomery, 1997). A study comparing 
reboxetine and imipramine in adult patients found a 
significantly greater response rate with reboxetine 
than with imipramine with a significantly lower 
frequency of anticholinergic, sedative and car* 
diovascular adverse events in the reboxetine group 
(Berzewski et aL, 1997). A study comparing rebox- 
etine with imipramine in the elderly showed similar 
response rates with both active drugs and fewer 
adverse events with potentially serious consequences 
in the reboxetine group (Mucci, 1997). 

Two short-term studies were conducted comparing 
reboxetine and fluoxetine, one of which contained a 
placebo arm. Using observer-rated disease specific 
instruments, such as the HDRS, both active drugs 
proved equivalent to each other and in the placebo 
controlled study, they both proved superior to 
placebo (Montgomery, 1997; Mass ana et aL, in 
press; Healy, 1998a; 1998b). A further trial com- 
pared reboxetine with desipramine and placebo, in 
which reboxetine proved superior to placebo where 
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desipramine did not (Ban el a]., 1998). In a long- 
term placebo-controlled study of 283 patients on 
either reboxetine or placebo, followed up over a 
12- month period, it was found that there was a 
significantly lower rate of relapse on reboxetine 
compared to placebo (Montgomery, 1997). 

Using placebo-controlled studies to define rebox- 
etine*s tolerability profile, the most common adverse 
events associated with its use have been dry mouth, 
constipation, sweating and insomnia. The occurrence 
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Hg. 1. SASS iota) score: mean values at baseline and hi last 
assessment in the reboxetine, placebo and fluoxetine groups. 



of some 'anucholinergic'-type side -effects may re- 
flect reboxetine's centra] norad energic reuptake 
inhibition (Szabadi et al., 1998). Seroionergic-type 
side effects were no more common on reboxetine 
than on placebo. In clinical trials, reboxetine had 
minimal effects on the cardiovascular system and 
early clinical experience suggests a low toxicity in 
overdose (Baldwin ct ah, 1998). 

In order to lest for differentia] effects between 
norepinephrine selective and serotonin selective 
agents, the SASS was incorporated in the two short- 
term reboxetine- fluoxetine studies. In the placebo- 
controlled study, both active agents produced sig- 
nificantly greater improvements in social functioning 
than placebo on SASS scores (Fig. 1; Dubini et al., 
1997). The reboxetine results at last assessment were 
in addition significantly better than the fluoxetine 
results both in the overall group (Fig. 2) and in those 
who were defined as responders (Fig. 3) according to 
a HDRS criterion (HDRS^IO). In the overall 
group, reboxetine was significantly superior to 
placebo on all items of the scale and superior to 
fluoxetine on nine herns of the scale. In those defined 
as responders, reboxetine was superior to fluoxetine 
on 14 of the 20 items on the scale. A second study, 
which directly compared reboxetine and fluoxetine 
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gave similar results (Massana et al., in press). 
Reboxetine was associated with a return to SASS 
scores in the normal range (35-52), whereas fluox- 
etine was not (Figs. 2 and 3). Taking the responder 
group only, the mean figures translate as follows: 
over three-quarters of those defined as well by the 
HDRS defined themselves as well on the SASS, 
whereas less than two-thirds of those taking fluox- 
etine and defined as well on the HDRS defined 
themselves as well on the SASS (Fig. 3). These 
differences between the drugs do not appear to stem 
from a differential efficacy, al least as conventionally 
defined, as HDRS scores were similar for both 
groups (Fig. 4). 
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Fig. 4. Reboxetine versus fluoxetine: response to treatment. 



2J2. Discussion 

These results from clinical trials, in conjunction 
with the results of preclinical studies, suongly sug- 
gest that reboxetine is an agent possessing antide- 
pressant properties with a treatment effect size in the 
range of standard antidepressants and a favorable 
pharmacogeneuc and tolerability profile. The dif- 
ferentia) effects of reboxetine and fluoxetine on the 
SASS have a particular significance for the manage- 
ment of primary care mood disorders as reboxetine*s 
comparative tolerabiliry and safely means that, like 



fluoxetine, it is likely to be deployed most extensive- 
ly in primary care senings. 

The effects of reboxetine have implications for our 
notions of what antidepressants 'treat* in patients 
with mood disorders. They also yield indications for 
effects these agents have on how well patients feel 
when they have been restored to 'normal* that may 
have consequences for the longer-term management 
of these conditions. The discussion section of this 
paper will focus on what current data support on the 
issue of what antidepressants treat in patients with 
mood disorders. An additional more speculative 
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commentary section wil] tackle the second issue of 
wellbeing in the maintenance phase of treatment. 

The demonstration that both selective norepineph- 
rine uptake inhibitors and selective serotonergic 
reuptake inhibitors get primary care depressed pa- 
tients well has implications for our notions of what 
antidepressants do. While there are some indications 
that drugs active on norepinephrine systems are more 
likely to benefit patients with classic melancholic 
features, such as loss of energy and loss of interest 
and to benefit more severely depressed patients 
(Nelson et al., 1984; Nelson and Mazure, 3990), the 
majority of mild to moderate primary care depres- 
sions, in the light of these results with reboxetine, a 
priori would, appear to stand a roughly equal chance 
of having the core features of their disturbance 
ameliorated by a variety of different therapeutic 
agents. This is an argument against any common 
mechanism of action of the antidepressants. By 
extension, it suggests that whatever lesion or lesions 
there may be in depressive disorders, these do not lie 
in the monoamine systems on which the majority of 
antidepressants act 

There are a number of other features of antidepres- 
sant actions, which support such an interpretation. 
One is the fact that the SSRls in particular have 
effects across a variety of conditions such as social 
phobia, obsessive compulsive disorder, panic disor- 
der, body dysmorphic disorder and posttraumatic 
stress disorder (PTSD) in addition to mood disorders 
(Goodnick and Goldstein, 1998). Indeed their treat- 
ment effect sizes for these other conditions may be 
greater than the effect si2e in severe mood disorders. 
In contrast, while norepinephrine reuptake inhibitors 
are useful for depressive disorders and possibly panic 
disorder, they are likely to be useful for a different 
spectrum of disorders, including attention deficit 
hyperactivity disorder and pain syndromes (Leonard 
and Healy, 3998), than the SSRls. A differential 
efficacy across a range of conditions suggests that 
these differing therapeutic principles produce distinc- 
tive functional changes. These functional changes 
have a modest therapeutic benefit across a range of 
quite different psychopathologica) syndromes rather 
than a large and specific therapeutic benefit for 
particular conditions (Healy, 1998b). 

In the case of the SSRls there is good evidence 
that these agents can produce a reduction in emotion- 
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al reactivity to stressors. The possible physiological 
underpinnings of this effect may involve a dampen- 
ing action of 5HT on locus coeruleus reactivity to 
excitation. It has been shown that the excitatory 
effects of the main excitatory neurotransmitter, glu la- 
mate, on the locus coeruleus are blocked by 5HT 
(Aston- Jones et al., 1991; Svensson, 1997), This 
functional effect probably rather precisely underpins 
the role of SSRls in dampening unwanted reactivity 
in PTSD. Behaviorally, such a physiological effect 
would be expressed in terms of increased sanguinity. 
This is the kind of effect that could be expected to 
have a modest utility across a range of conditions 
such as OCD, social phobia and panic disorder. An 
alternative is that the treatment effect size might be 
quite different in different personality types. Where 
an induction of sanguinity might be of benefit in all 
personality types in the case of PTSD, in the 
management of depression a dampening of respon- 
siveness to the environment might be more welcome 
in some personality types, such as obsessives, than in 
others. The precise nature of the behavioral effect 
produced by norepinephrine reuptake inhibitors 
(NRI) remains to be specified clearly. A long 
tradition, stemming from Hess, of seeing the norepi- 
nephrine system as the 'ergotrophic* system suggests 
that NRJs act to facilitate behavioral output by 
enhancing social drive and motivation, as well as 
vigilance (Svensson, 1997; Healy and McKJonagle, 
1 997). 

Further clinical studies will be needed to lease 
apart some of the issues here. These will include 
studies of reboxetine across a range of other con- 
ditions such as OCD, social phobia and PTSD. 
Comparative studies of selective agents in depres- 
sions with comorbid personality disorders are also 
called for. Finally, it will be important to study 
reboxetine using a range of other quality of life arid 
social functioning instruments. 

3. Toward a new theoretical framework of 
antidepressant action 

In addition to the effect of reboxetine on conven- 
tional indicators of antidepressant efficacy, the find- 
ings of differential effects between it and fluoxetine 
on the SASS attract discussion and comment These 
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findings are of imeiesi as differential effects of this 
type are rajely reported and as such were unex- 
pected. A number of cautions are in order. First, it 
remains to be seen if these findings can be replicated 
with better known instruments such as the SF-36, 
which has been far more extensively used and whose . 
psychometric properties have been explored in great- 
er detail. Second the database from which conclu- 
sions can be drawn remains very small. For example, 
it will be important in due course to establish what 
contribution a differential burden of side-effects may 
have contributed to the picture revealed by the SASS 
findings but the current database is too small to 
permit a convincing analysis of this question. It is 
also important to note the SASS is a self-report 
scale. As such it is by no means clear that anything 
to do with objective social functioning is actually 
being measured when this instrument is used. Finally 
in so far as differential effects have been demon- 
strated in this study it is not clear that the effect is 
not a temporal Tather than an absolute effect With a 
longer observation period, there might be a closer 
approximation between the findings on both active 
drugs. 

Despite these caveats, some speculation is called 
for, if only to enable the process of constructing 
experiments that might better exploit the opportunity 
opened up by these differential effects. These SASS 
results suggest that the HDRS failed to detect real 
differences between the two agents. In other words, 
while what are conventionally thought of as being 
core features of mood disorders, such as sleep and 
appetite disturbance, may improve on both drugs, 
other dimensions of the disturbances that are the 
affective disorders may not have returned to normal. 
Which dimensions? 

One possibility lakes us back to the way psy- 
chosyndromes and the effects of psychuopic drugs 
were viewed before the rise of the amine theories 
and the HDRS. This view is caught well in a quote 
from Horsley Gantt: "It is quite likely that in 
psychiatric diseases, the action of the drug is de- 
termined more by the type or temperament of the 
individual than by a clinical diagnosis or the disease 
symptomatology" (Gantt, 1967). In recent years, this 
alternative viewpoint has been most clearly ex- 
pressed in the work of Akiskal (Akiskal, 1995; 
1996). Cunent clinical trial methods, in contrast, 
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have focused almost exclusive attention on the 
supposed core features of a mood disorder, which 
had been thought to derive from an underlying 
monoamine lesion. This approach has neglected for 
over two decades temperamental inputs to mood 
disorders and the possibility that differing therapeutic 
principles may accordingly be differentially effective 
in different affective syndromes. A great deal of 
work has been done to determine whether there are 
noradrenergic or serotonergic depressions, with in- 
vestigators seeking MHPG or DHPG markers sup- 
posedly of a noradrenergic lesion or 5H1AA markers 
of a serotonergic lesion (Maas et al., 1984). Had 
these been found and had they predicted the response 
to norepinephrine selective agents or serotonergic 
selective agents, however, there is an alternative 
interpretation of the outcomes mat has been neg- 
lected. This is thai noradrenergic and serotonergic 
indices may be markers for temperamental types 
rather than for physiological lesions. 

Some indicators of a new way forward in this area 
have come recently, from work by Farde et al. (1997) 
who radiolabelled D2 receptors in healthy volunteers 
and found both considerable variation in D2 receptor 
density but more importantly that this variation 
correlated with aspects of personality. This result has 
abeady been replicated (Breier et al., 1998). If this is 
true for D2 receptors, it is likely to be true for 
noradrenergic and serotonergic receptors. And if this 
is the case, one might predict quite different re- 
sponses to norepinephrine or serotonin selective 
agents as a consequence. On this basis, one might 
predict that different constitutionally-based per- 
sonality types would respond to different pharmaco- 
logical interventions. This has been predicted by 
Akiskal (Akiskal, 1996; 1997). This perspective has 
also found some empirical support in a study by 
Joyce et al. (1994) who investigated the influence of 
temperamental types on response to norepinephrine 
and serotonin preferring antidepressants. These re- 
searchers randomised a group of patients attending 
hospital clinics and emergency departments to either 
desipramine or clomipramine. They made no attempt 
to exclude individuals with marked personality varia- 
tions. They found that asthenic personality types 
responded better to desipramine while individuals 
with borderline personality features showed a better 
jesponse to clomipramine. In severe cases, lem- 
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peramental type predicted up to 50% of ihe variance 
in responsiveness to ihe differenl antidepressants 
(Joyce et ah, 1994). 

These findings can be explained in a variety of 
ways that may potentially be teased out further using 
highly selective agents, such as reboxetine and 
citalopram. One possibility is that a direel physiolog- 
ical input to temperament may mean that selective 
agents may act preferentially on the temperamental 
input to a psychosyndrome and they may act to bring 
about a resolution of the syndiome by modulating 
the 'disorder' in the personality. An alternative is 
that certain temperament types may react either 
favorably or adversely, for example, to the sanguini- 
ry inducing effects of an SSR1. 

On this latter point, two possibilities present 
themselves. One is that certain temperamental types, 
by virtue of different physiological inputs, may be 
more liable than others to profound reductions in 
emotional reactivity in response to an SSR1 for 
instance, amounting to emotional blunting. Effects of 
this nature could potentially account for the differen- 
tial effects between xeboxetine and fluoxetine on the 
SASS. A second possibility is that, given comparable 
reductions in emotional reactivity, some tem- 
peramental types may react adversely to the impact 
of this effect on their overall psychological make up. 
All individuals with PTSD may appreciate this effect 
regardless of temperamental type, but for other 
conditions, for example, clinically depressed indi- 
viduals with marked obsessional features may wel- 
come the relief conferred by sanguinity, whereas 
these same effects may be quite unwelcome for the 
restless, novelty-seeking temperament types (Akisk- 
al, personal communication, August, 1998). 

The view of antidepressant actions proposed above 
suggests that actions on different monoamine sys- 
tems may bring about a resolution of depressive 
disorders indirectly. This view is in line with a view 
recently expressed by Angst and colleagues: "The 
therapeutic qualities of antidepressants do not lie in 
the suppression of symptoms but rather are related to 
their ability to elicit or maintain certain conditions 
which allow recovery in s subgroup of patients who 
would otherwise remain non-responsive" (Stassen et 
aL, 1997). 

But, if this is the mode of action of the antidepres- 
sants, one can expect treatment to continue to exert 
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these effects on formerly depressed individuals, in 
much the way that the drug might be expected to 
work on healthy volunteers. The question then arises 
as to how much the vigilance or drive-enhancing 
effects of norepinephrine reuptake inhibitors might 
be likely to impact on daily functioning or a sense of 
wellbeing. This point is of considerable relevance to 
questions of remission and relapse in the case of 
antidepressant therapy. To date, advice has focused 
almost exclusively upon getting depressed patients 
on to antidepressant therapy and keeping them on the 
treatment in order to forestall relapse, without any 
great deal of consideration of whether the individual 
is on the correct anti depressant or not. It is clear, 
however, that a large number of depressed subjects 
following the relief of the core disturbances may 
remain with low-grade symptoms despite ongoing 
treatment. Furthermore, there are indications that a 
lack of wellbeing, following the resolution of the 
acute phase of the disturbance, as measured by 
quality of life (QoL) instruments, may predispose to 
future Telapses or earlier recurrences of the disorder 
(Souetre et al., 1996; Lonnquist el al., 1994; Thuned- 
borg et al., 1995). 

This area of wellbeing has been neglected in 
psychiatry /psychppharmacology to date. The neglect 
may stem in part from a fear that feeling well may 
herald a switch into mania. There are robust grounds 
to support a distinction between wellbeing and 
hypomania, however. The SASS, by virtue of its 
self-report character, has a great deal in common 
with QoL instruments and as such may best be 
interpreted as reflecting the sense of wellbeing 
subjects have while on treatment. The effects of 
reboxetine, as assessed by the SASS, may help shed 
further light on the interplay between temperament, 
pharmacogenetic and psychosocial factors in this 
area. 

A recent study of social interactions in healthy 
volunteers taking paroxetine (Knutson et al., 1998) 
revealed a complex picture with volunteers reporting 
•anxiolytic* effects but also appearing to observers to 
show more affiliative behavior. It is quite possible, 
therefore, that in certain individuals an SSR1 may 
enhance aspects of social functioning, even though 
subjects record a reduced sense of wellbeing at the 
same lime. In the populations studied with re box- 
en ne, the most parsimonious interpretation at present 
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is ihat a greater proportion of subjects experienced a 
sense of wellbeing on reboxeiine compared to those 
taking fluoxetine. Whether this translates into en- 
hanced social functioning remains to be determined; 
bearing in mind that social functioning almost cer- 
tainly has many different components which may 
vary independently. It, similarly, seems unlikely that 
feeling well on treatment is some unitary dimension 
that is produced equally by drugs with a particular 
pharmacological profile in all temperaments and 
social settings. The SASS data, however, suggests 
that there are some temperamental types who do feel 
better, or have a better quality of life, on norepineph- 
rine selective agents. Further studies are needed to 
clarify this question. What is most crucial to the 
temperamental specificity question, is whether differ- 
ent antidepressants impact differentially on the range 
of social dysfunctions documented by Wells et al. 
(1989, 1992) gencrically for all common depressive 
subtypes. 

We have offered here facts and speculations that 
pertain to the very nature of depression and its 
temperamental substrates. These are merely provoca- 
tive possibilities for future research on the putative 
neurobiology substrates of wellbeing. We submit 
that the recovery process in depression will be 
eventually much informed by such an approach. 
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METHOD AND COMPOSITION FOR 
TRANSDERMAL ADMINISTRATION OF 
PHARMACOLOGIC AGENTS 

The present application is a continuation-in-part of PCT/ 
US97/19651 and of U.S. patent application Ser. No. (18/957, 
485, filed Oct. 24, 1997, now abandoned, which claims 
priority based on provisional application Ser. No. 60/029, 
120 filed Od. 24, 1996. 

The present invention is directed to transdermal admin- 
istration of pharmacologic agents, and in particular to trans- 
dermal administration of drugs including antidepressant 
serotonin specific reuptake inhibitors (as SSRIs) such as 
fluoxetine, antidepressants such as bupropion and 
reboxetine, tricyclic antidepressant medications that have 
neuropathic pain treatment efficacy such as amilriplylinc and 
doxepin, mood stabilizers such as carbamazepine, or valp- 
roic acid, Attention Deficit Hyperactivity Disorder (ADHD) 
medications such as pemoline anti-inflammatory or analge- 
sic medications such as ketoprofen or piroxicam, treatments 
for impotence such as sildenafil and or anti-convulsanls 
believed to possess neuropathic pain treatment efficacy such 
as gabiipenlin, earbamazepine, or combinations thereof such 
as using a gel matrix, preferably a lecithin organogel and/or 
a polymer gel. 

BACKGROUND INFORMATION 
In the past, patients suffering from a wide variety of 
conditions have been successfully treated by administration 
of pharmacologic agents. A vast majority of such patients 
receive doses of these agents orally. Unfortunately, in some 
situations, oral administration of such agents has been 
infeasible or ineffective. In some cases, oral administration 
is associated with side effects, particularly gastrointestinal 
side effects, sedation, or weight gain which cannot be 
tolerated well by the patient. In other cases, malabsorption 
of oral preparation have resulted in subtherapeutic plasma 
levels. In other cases, the agents have relatively short plasma 
ha If- lives, necessitating inconveniently frequent dosing. In 
general, oral delivery involves a lime delay as the pharma- 
ceutical is absorbed via the digestive system before entering 
the bloodstream. A number of agents which have tradition- 45 
ally been administered orally or by injection have been 
inappropriate or suboptimal for some patients when 
so-administered. 

There arc a number of medications which in at least some 
patients are not tolerated well when orally administered (e.g. 
which cause undesirable gastrointestinal or other side 
effects) and/or which provide undesirably high or low con- 
centrations or delayed concentrations in a target tissue. In 
some cases, dosages which are appropriate for oral 55 
administration, upon being distributed more or less uni- 
formly throughout the body, are undesirably low in a par- 
ticular tissue to achieve desired results. Oral or injection 
administration may result in to slow or too rapid increase in 
blood plasma levels, e.g. may involve an undesirably long 60 
time delay as the pharmaceutical is absorbed by the diges- 
tive system before entering the bloodstream, or may result in 
a "spike" in blood plasmal levels followed by an undesirably 
low level, where a more constant level would be preferable. 65 
Some pharmaceuticals are particularly prone to cause or 
contribute to liver damage when administered orally. 
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One alternative route of administration for selected 
pharmaceuticals, has been transdermal delivery. Transder- 
mal delivery has been utilized , e.g., for the treatment of high 
blood pressure, for ischemic heart disease and for hormone 
* replacement. Transdermal delivery is not necessarily appro- 
priate for all types of pharmaceuticals and, it is believed, has 
not, in general, previously been successfully used, with full 
effectiveness, for psyehopharmacologic or psychotropic 
agents. Transdermal delivery is accompanied by its own side 
3 effects, including a potential for skin irritation, arising from 
the gel or other matrix, from the pharmaceutical itself, or 
from the interaction of the pharmaceutical with the matrix. 
Furthermore, a transdermal system must be configured such 
15 that the combination of the matrix and the pharmaceutical 
does not react with or modify the pharmaceutical, or other- 
wise render it ineffective, such that the combination provides 
sufficient diffusion coefficients, such that the delivery system 
is not adversely affecied by expected temperature variations 
20 during normal manufacture, transportation, storage and use, 
such that the gel or other matrix retain the desired viscosity, 
and such that the pharmaceutical can be properly dispersed 
or dissolved in the matrix such that components remain 
homogenous and do not separate (particularly when more 
*" than one pharmaceutical is included) and the like. 

Although other forms of delivery of pharmaceuticals 
agents are known, each has its drawbacks. Parenteral (i.e., 
intravenously or intramuscularly injected) administration is 
30 inconvenient and expeasive, and is rarely used outside the 
hospital. Inhalation is believed to be not feasible with 
psyehopharmacologic agents currently in use or with many 
other pharmaceuticals. 

Accordingly, it would be useful to provide a transdermal 
delivery system effective to provide good transdermal 
absorption arid acceptable plasma blood levels preferably a 
system which can be adapted for use with a wide variety of 
different agents for transdermal delivery of effective 
40 amounts of such agents at a desired or controlled rate, while 
preferably avoiding or reducing undesired effects such as 
liver damage, gastrointestinal side c fleets, sedation, and 
weight gain. 

SUMMARY OF TOE INVENTION 

The present invention provides for transdermal delivery 
of pharmacologic agents, particularly 
psyehopharmacologic, anti-convulsant, anti-inflammatory, 
analgesic or other agents, by dissolving or dispersing such 
agents in a gel, preferably a lecithin organogel. In one 
embodiment, an agent is delivered using a lecithin gel such 
as a gel formed using lecithin and an organic solvent such as 
isopropyl palmitate or isopropyl myristate, alcohol, or 
elhoxy diglycol. In one embodiment, the gel includes or is 
formed from a polymer such as that sold under the trade 
name "Pluronic" available from BASF-Wyandotte 
Corporation, Parsippany, NJ. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a depiction of an evaluation form used in 
evaluating an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

One class of psyehopharmacologic agents, some of whose 
members can be administered according to embodiments of 
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the present invention, are serotonin specific reuptake inhibi- 
tors (SSRIs). SSRIs are commonly prescribed for patients 
with diagnoses of mood disorders, some forms of anxiety 
disorder (particularly panic disorder), obsessive compulsive 
disorders, some forms of menopausal disorders, and eating 
disorders (especially bulimia nervosa). Examples of such 
SSRIs include sertraline (sold under the trade name Zoloft), 
paroxetine (sold under the trade name Paxil), fluoxetine 
(sold under the trade name Prozac), venlafaxine (sold under 
the trade name Eflexor), and fiuvoxamine (sold under the 
trade name Luvox). Although many patients tolerate oral 
administration of these SSRIs, a certain population of 
patients experience gastrointestinal side effects. Without 
wishing to be bound by any theory, it is believed that such 
side effects may be relatively frequent for SSRIs in part 
because the gastrointestinal system is richly endowed with 
serotonin receptors and that SSRIs may result in such side 
effects as alterations in gastric motility, nausea, and diarrhea. 
Medically healthy individuals may tolerate oral dosing with 
SSRIs with difficulty, or not at all. Medically compromised 
patients, for example patients with gastric or duodenal ulcer, 
ulcerative colitis, irritable colon syndrome or regional 
enteritis may not be able to tolerate the oral form of these 
medications and thus, in the absence of alternative admin- 
istration routes, may be deprived of helpful antidepressant 
pharmacoiherapeulic treatment. 

Another class of psychopharmacologic agents which may 
be administered accordingly to embodiments of the present 
invention include antidepressants such as bupropion (sold 
under the trade name Wellbutrin), reboxeline (sold under the 
trade name Edronax), nefazodone (sold under the trade name 
Serzone) and trazadone (sold under the trade name Desyrel). 
Although these antidepressant medications are often well 
tolerated by the gastrointestinal (GI) system, in some cases, 
oral preparations have resulted in malabsorption problems or 
idiosyncratic side effects, which, in some cases, may be 
avoided by transdermal administration according to embodi- 
ments of the present invention, as described more thor- 
oughly below. 

Yet another category of psychopharmacologic agents arc 
mood stabilizing medications, examples of which include 
carbamazepine (sold under the trade name Tegretol) and 
valproic acid (sold under the trade name Depakote). JTiese 
agents are used frequently in psychiatric practice as either 
augmentation medications (to render antidepressants more 
effective) or as anti-manic medications in the treatment of 
bipolar mood disorder. They arc also used in neurologic 
practice for the treatment of seizure disorders and for the 
treatment of certain pain disorders. Many patients have 
difficulty tolerating the gastrointestinal side effects of these 
medications, most typically nausea. Such side effects arc 
particularly troublesome for these agents since compliance 
with rigorously regular medication schedules is of great 
clinical importance to many of these patients. Accordingly, 
transdermal delivery according to embodiments of the 
present invention is particularly helpful in achieving com- 
pliance with a regular medication schedule. 

Another type of psychopharmaceutical agent are those 
used for treating Attention Deficit Hyperactivity Disorder 
(ADHD), one example of which is permoline, sold under the 
trade name Cylert. Permoline is a medication that is used in 
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the treatment of Attention Deficit Hyperactivity Disorder in 
children and adults. It is practically insoluble in water, but 
soluble in ethylene glycol and lipids, making it a good 
candidate for transdermal administration. Its principal prob- 
lem in medical practice is its association with chemical 
hepatitis (hepatoloxicity). Since approximately 80% of 
orally ingested pemoline goes through the liver prior to 
reaching the bloodstream (called first pass metabolism), 
transdermal administration, which bypasses the liver, may 
offer a significant advantage in reducing liver metabolism. It 
is anticipated thai the incidence of chemical hepatitis might 
be significantly lower for transdcnmally administered per- 
moline. 

Another type of psychopharmaceutical agent includes 
dopamine agents, used for treating Parkinson's disease, 
examples of which are pergolide, sold under the trade name 
Pcrmax and bromocriptine mesylate, sold under the trade 
name Parlodel. Oral administration of dopamine agents such 
as pergolide or bromocriptine mesylate may be sub-optimal 
because of GI irritation. Accordingly, transdermal delivery 
of dopamine agents such as pergolide and bromocriptine 
mesylate, according to embodiments of the present 
invention, is particularly useful. 

Another type, of psychopharmaceutical agent are those 
used for treating depression and/or neuropathic pain, two 
examples of which are generically available amitriptyline, 
sold under the trade name Elavil and doxepin sold under the 
tradename Sinequan. Oral administration of amitriptyline 
and doxepin may be sub-optimal when high local tissue 
concentrations are desired. Accordingly, transdermal deliv- 
ery of amitriptyline and doxepin, according to embodiments 
of the present invention, is particularly useful. 

In some situations, a transdermal composition containing 
a combination of doxepin or amitriptyline with carbam- 
azepine or gabapentin is useful for treating neuropathic pain. 
It is believed that transdermal administration of such com- 
bination can be advantageous, for at least some patients, as 
compared to oral administration, because higher local drug 
concentrations at the siles(s) e.g. of injury can be achieved 
yielding an improved therapeutic response without systemic 
side effects such as weight gain, drowsiness, gastrointestinal 
upset and anticholinergic side effects (which include but are 
not limited to urinary retention, blurred vision and dry 
mouth). 

Another type of psychopharmaceutical agent are those 
used for treating hypertension and akathisia, one example of 
which is propranalol, sold under the trade name Inderal. Oral 
administration of propranalol may be sub-optimal because 
of rare GI intolerance or malabsorption. Accordingly, trans- 
dermal delivery of propranalol according to embodiments of 
the present invention is particularly useful. 

Another class of pharmaceutical that may be particularly 
useful for localizing the dosage via transdermal applications 
are anticonvulsant agents such as generically available car- 
bamazepine and patent protected gabapentin (sold respec- 
tively under the trade names Tegretol and Ncurontin). Gaba- 
pentin is an anticonvulsant agent that is believed to relieve 
pain by blocking GABA-B neuroreceptor pain sites. Both 
gabapentin and carbamazepine often relieve muscle spasms, 
and therefore alleviate chronic pain through that mechanism 
as well. In oral form, gabapentin has been described as 
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useful for chronic pain and reflex sympathetic dystrophy. It • 
has been found to be useful for alleviating Ihe neuropathic 
component of pain resulting form cervical, thoracic, and 
lumbar spinal disk injury. Transdermal application of gaba- 
pentin and carbamazepine are particularly effective means of 5 
obtaining higher local tissue concentrations of the 
medications, avoiding many systemic side effects, which can 
include fatigue, lethargy, and dizziness. The combinations 
described in some of the examples below are means of 
adding to the antispasmodic and analgesic properties of the 
gabapentin and carbamazepine. 

Another type of pharmaceutical thai may be useful for 
transdermal application arc those used for their analgesic 
and anti-inflammatory properties, or pain relief, such as 
keloprofen and other non-steroidal anti-inflammatory drugs. 
For some patients, combinations of ketoprofen, doxepin, 
guaife nesin and/or carbamazepine have been demonstrated 
to be useful, e.g., for the treatment of superficial inflamma- 
tion and swelling in combination with neuropathic pain, for 
example, in carpal tunnel syndrome, cervical disk and 
lumbar disk degenerative disease, occipital neuralgia, knee 
injuries including cartilage tears and joint surface damage, 
and similar degenerative processes involving the ankle and 
elbow. It has been demonstrated that administration of a 
combination of ketoprofen with other agents, particularly 
doxepin, gabapentin, and guaifenesin, can, for a majority of 
patients be useful as compared to oral agents, because it is 
believed that a composition combining ketoprofen with 
these agents provides substantially synergistic results, i.e. 
such that results are greater than the sum of results form 
ketoprofen alone in a transdermal application plus results 
from such additional components. It appears that the syn- 35 
ergistic effect is most apparent when actual superficial 
swelling and inflammation is present; otherwise, use of the 
doxepin in combination with an anticonvulsant such as 
carbamazepine or gabapentin produces results that are not 
enhanced by the addition of ketoprofen. In some cases, 40 
guaifenesin has yielded a significant improvement in reduc- 
tion of spasms, superior to that achieved with either car- 
bamazepine or gabapentin. Guaifenesin is a centrally acting 
muscle relaxant. It is soluble in water, 1 gm at 25 degrees, 45 
and soluble in some organic solvents. Thus it appears to be 
on the border of oil and water solubility. Without wishing to 
be be bound by any theory, it is believed this attribute may 
help explain, at least in part, ihe utility of guaifenesin (and, 
for similar reasons, fluoxetine) as a transdermal agent. 50 

Another type of pharmaceutical that may be useful for 
transdermal administration includes pharmaceuticals used in 
treatment of impotence such as sildenafil, sold under the 
tradename Viagra. It is believed that transdermal adminis- 55 
tralion of sildenafil may be useful, for at least some patients, 
as compared to oral administration which has been found, in 
at least some situations, to be associated with gastrointesti- 
nal side effects. Reports of deaths of sildenafil users may be 
an additional reason to consider a transdermal application 60 
method. 

According to embodiments of the present invention, 
tablets, capsules or other preparations of psychoph arm a co- 
logic agents or other pharmaceuticals, e.g., intended for oral 65 
delivery, were crushed and dispersed or dissolved in a gel 
formed of soya lecithin and isopropy] palmitate or isopropyl 
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myristate, alcohol, or elhoxy diglycol. In some cases, Plu- 
ronic gel, formed of Pluronic such as Pluronic F127, potas- 
sium sorbate and water was formed. 

Without wishing to be bound by any theory, it is believed 
the degree to which pharmaceutical compounds will suc- 
cessfully diffuse or be transdermally transported through the 
skin into blood vessels is related in par) to properties of lipid 
solubility. Lipid solubilities of pharmaceuticals are, to some 
to extent, inversely proportional to their aqueous solubility, 
which is in part a function of the compound's polarity. 
Therefore, fluoxetine hydrochloride, which has limited 
aqueous solubility and apparent moderate lipid solubility, is 
transdermally transported whereas venlafaxine and 
bnproprion, it is currently believed, are not transported 
particularly effectively. 'JTie oil-water coefficient is believed 
to be partially predictive of the degree to which a given 
compound, theoretically, can be transdermally transported. 
20 However, because the physical properties of these complex 
organic compounds are neither fully determined nor docu- 
mented and because other factors may be significant, (any 
some of which are understood) it is not possible to predict, 
other than in approximate (general terms, their potential for 
(and thus the advisability of testing for) transdermal trans- 
port. These physical properties are particularly complex and 
difficult 10 forecast, e.g., because of the molecular mechani- 
cal release and retention properties of organogel lecithin, 
30 which contains a very long chain polymer (Pluronic) that has 
been demonstrated to vary widely, e.g., with temperature, 
percentage composition of the gel, and concentration of the 
pharmaceutical. 

Detailed examples of the preparation are provided below, 
along with examples of results obtained or expected from 
transdermal administration to human patients. Typically, the 
gel preparation was or will be applied to either volar surface 
of the lower arm of the patient, the post-auricular (behind the 
ear) region, or at the painful site when treating neuropathic 
pain. Laboratory measures of plasma blood levels were or 
will be obtained as shown in the examples below. The results 
generally demonstrate or are expected to demonstrate good 
absorption transdermally using lecithin organogel matrix as 
the vehicle. In circumstances where the objective was to 
treat neuropathic or chronic pain, only local effects were 
required and plasma blood levels were not obtained. Some 
patients were or will be evaluated by means of a structured 
evaluation form (FIG. J), completed at a frequency of at 
least one time per week. Patients were or will be evaluated 
both for all the present symptoms as well as any side effects 
from currently administered medications. This is believed to 
make it possible to note changes on an ongoing basis. In 
general, for psychiatric patients, those with the most clear 
cut and uncomplicated -diagnoses of major depression 
experienced, or are expected to experience, the best results. 
Patients with severe personality disorders or with concealed 
substance abuse disorders generally did less well. 

EXPERIMENTAL 
EXAMPLE 1 

One hundred grams of lecithin soya (granular) and 0.66 
grams sorbic acid (NF-FCC powder) were dispersed in 100 
grams (117 milliliters (ml,)) of isopropyl palmitate NF and 



was transferred inio one syringe, the emply syringe was 
removed and I he Luer-Luer adapter was removed. 
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allowed to stand overnight. Approximately 220 milliliters of approximately 18 cc of 95 percent ethyl alcohol. *J*he solu- 

lecithin-isopropyl palmitate in a form of a liquid of a syrup tion was filtered through a filter funnel using fine filter paper, 

consistency was formed. The residue was washed with 95 percent alcohol. The filtrate 

was healed, maintaining a temperature less than 85° C, to 

EXAMPLE 2 5 evaporate the alcohol to concentrate to 1 to 2 milliliters. 600 

One hundred grams of lecithin soya (granular) and 0.66 milligrams of isopropyl palmitate was combined with 600 

grams sorbic acid (NF-FCC powder) is dispersed in 100 milligrams of soya lecithin (granular), set aside and allowed 

grams (317 milliliters) of isopropyl myrisiate NF and ! ° ,ic l uefv - U P on liquefaction, a thick syrupy consistency 

allowed to stand overnight. Approximately 220 milliliters of 10 was obtained. 3 .2 grams of the mixture was drawn into a 10 

lecithin-isopropyl mvristate in a form of a liquid of a syrup milliliter syringe and the alcoholic solution of fluoxetine 

consistency is formed. HC1 was drawn int0 ano,ner syringe. The two syringes were 

attached together with a Luer-Luer adapter and the gel was 

EXAMPLE 3 thoroughly mixed. All of the organogel was then traasferred 

. , , _ 35 into one syringe and the empty syringe was disconnected. 

A beaker was prepared by measuring to a volume ol 100 „ _ . . e . , JC , 

.„.,. . . , - . Sufficient quantity of 20 percent PJuromc F3 27 gel (formed 

milliliters. It was considered important to measure the , M ' . „ . , - . 

. , , . . as desenbed in Example 3) was drawn into the empty 

volume accurately rather than using beaker markings. An . , , / ...... . , . . . 

r™ ' ri „v,r/^ r i syringe to make a total of 6 milliliters when added to the 

amount of Pluronic Fl 27 NF (20 crams for a 20 percent gel, , • . . * ■ t i . 

, , , Jf , * in volume in the other syringe. A Luer-laier adapter was 

30 grams for a 30 percent cel. 40 grams for a 40 percent gel) - u . , , . ^ 

. '. . ' . „ T L „ . atiached and the contents of the two syringes was remixed 

was mixed with 0.3 crams potassium sorbate NF. Rclnger- , . . Al1 .. . . 

' , , , ■ «- until a smooth creamy mixture was obtained. All the mixture 
ated purified water was added in an amount suihcient to 

bring the volume to 100 milliliters. When all of the granules 

had been wet the gel was refrigerated. Solution took place ,, f 

upon cooling, taking 12 to 24 hours. The resulting 100 " A Luer-oral adapter was attached to the mixture and 

milliliters of Pluronic gel was kept refrigerated, since the gel transferred to six 1 milliliter oral syringes, was filled with 1 

will solidify a1 room temperature. milliliter of the gel. In this way, each syringe contained live 

20 milligram doses, or ten 10 milligram doses to yield a total 

EXAMPLE 4 30 of 60 doses of fluoxetine in lecithin organogel having a 

... - ■ , . i- , strength of 10 milligrams per 0.1 milliliters. 
Nine grams of carbamazepine in tablet iorm was ground 

in mortar and pestle. 4.3 milliliters of ethoxy diglycol was EXAMPLE 7 

added and mixed to form a creamy paste. 13.2 milliliters of „, . ^ c ,. .... , ' - „ , „,„ r ^ ^...l . 

- 1 Twelve 250 milligram tablets of nclazadonc were crushed 

soya lecithin was added and mixed until smooth. The ^ . , . , t u„~ tn u * a « 

J --\ in a mortar and pestle and put through a strainer. 4.o 

resulting 24 cc of solution was put into a 60 cc syringe. ...... - , . ... . /c? Mnt \ *aa~a » n H 

fr 1 J * milliliters ol ethoxv diglvcol (8 percent) was added and 

About 36 cc Pluronic Fl 27 eel 20 percent (made according . , . 'u- u'n i ... - a^^w.^a -> 

fr 1 . mixed. In cases in which all particles were not dissolved, 2 

to Example 3) was placed in another syringe. The material ...... , n . . . , , . , . . 11A „;ti:i: lp _ 

1 ' 1 . . . milliliters of Pluronic were added and mixed. 13.6 milliliters 

was mixed well between syringes to yield 60 cc ol carbarn- r , ... ,, , . . , ~. „i,„„ 

} fo J ^ .„ of soya lecithin were added and mixed. The resulting 

azepine organogel having a strength ol 150 milligrams (mg) * u . . ■ „ . -,u _ i „,u„.„, *„a 

1 & * t & t- \ e>/ mixture was put into syringes with a Luer adapter and mixed 

per milliliter. In some cases, the mixture was run through an „ „ . , ni r^ttn »i _ _ j „ , i,- f „ 

1 . ' fr well. Suiiicient Pluronic F127 gel, prepared according to 

ointment mill to reduce particle size. r . - . , . , , - . . „ nf „ > A 

1 Example 3, was added to achieve a volume ol 60 cc and 

EXAMPI E 5 mixed well to yield 60 cc of ncfazadone organogel having a 

4$ strength of 50 milligrams per milliliter. 

Sixty 3 00 milligram tablets of buproprion were ground 

and strained to form a fine powder. The buproprion powder EXAMPLE 8 

was dissolved in 30 cc purified water, placed in a filter and Thirty 40 milligram tablets of paroxetine were crushed 

washed with 10 to 20 cc purified water. The filtrate was used an( ] run ihrough a strainer, discarding green coating material, 

to make a 20 percent Pluronic gel using the procedures from 50 4 g milliliters of ethoxy diglycol was added to the powder 

Example 3, substituting filtrate for an equivalent volume of anc j m j xcc j i n a m0 rlar and pestle. Forty milliliters of 

water, and stored in a refrigerator. Thirteen milliliters of Pluronic Fl 27 gel 20 percent, formed according to Example 

soya lecithin was mixed with one-half the buproprion Plu- 3^ was .,d(led in graduated amounts to the powder and mixed 

ronic gel and mixed between syringes to form a first batch. 55 l]nlj j smool h us j n& a spa tula. 13.2 milliliters of soya lecithin 

Thirteen milliliters of soya lecithin was mixed with the was added and mixed well and the resulting material placed 

second half of the buproprion Pluronic gel and mixed j nm syringes and sufficient quantity of Pluronic gel was 

between syringes to form a second batch. To each batch was added to bring the volume to 60 milliliters. In those such 

added sufficient Pluronic gel F127 (made according to cases where particle size of the resulting material was too 

example 3) to yield a total of two 60 cc batches of buprop- 60 ]hTgCy lne cream was ^ trough an ointment mill to yield 

rion HQ organogel having a strength of 15 milligrams per 60 milliliters of paroxetine organogel having a strength of 20 

milliliter. milligrams per milliliter. 

EXAMPLE 6 EXAMPLE 9 

65 

600 milligrams of fluoxetine MCI (in the form of thirty 20 Thirty 100 milligram tablets of sertraline were crushed 

milligram capsules) was placed in a beaker and dissolved in into a fine powder and strained, discarding the yellow 



EXAMPLE 15 
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coaling. Sufficient amouni of Pluronic El 27 gel 20 percent serum level of Zoloft was determined to be 5 ng/mL, while 

(formed according to Example 3) was added lo achieve a typical reference levels are 3Q-200 mg/mL indicating pos- 

volumc of 38 milliliters and mixed well in a mortar and sible limited absorption or lab error, 
pestle until a smooth cream was achieved. This material was 

placed into syringes and mixed between the syringes to 5 EXAMPLE 14 

obtain a compact cream. 33.2 milliliters of soya lecithin was Fluoxetine hydrochloride has a solubilily in water of 14 

added and mixed well between the syringes using about 20 mg/mL. Fluoxetine (Prozac) gel was prepared, according to 

pumps. vSufficient quantity of Pluronic Fl 27 gel 20 percent the procedures of example 6. A dosage of 20 mg per day was 

was added to yield 60 milliliters of sertraline gel having a ]0 self-administered by a 54 year old female patient by appli- 

strength of 15 milligrams per milliliter. cation to the skin, for a period of at least 1 hour. No skin 

irritation was reported. After 7 days, blood was drawn and 

EXAMPLE 10 blood serum level of fluoxetine was determined to be 45 

Vcnlafaxine hydrochloride has a solubilily in water of 572 ng/ml, while the plasma level of the primary active melabo- 

mg/mL (adjusted to ionic strength of 0.2 M with sodium 35 lile norfluoxeiin was also 45 ng/ml. There was evidence of 

chloride). Forty-five 100 milligram tablets of venlafaxine patient benefit from the clinical evaluation, 
were crushed and put through a strainer. The powder was 
dissolved in 15 cc purified water, the solution placed into a 

filter and washed with 10 cc purified water. The filtrate was 20 Carbamazcpine is practically insoluble in water and 

used to make a 20 percent Pluronic gel using the procedures soluble in alcohol and in acetone. Carbamazcpine (Tegretol) 

of Example 3 (substituting the filtrate for an equivalent gel was prepared, according to the procetlures of example 4. 

amount of water) and placed into a refrigerator overnight. A dosage of 400 mg per day was sclf-administcrcd by a 55 

13.2 milliliters of soya lecithin were drawn into a syringe >' car 0,d ms »l c paiient by application to the skin, for a period 

with a Luer loc.The venlafaxine Pluronic gel was drawn into 25 of 31 leas! 1 hour. No skin irritation was reported. After 120 

another syringe coupled to the first syringe and mixed well. days, blood was drawn and blood serum level of Tegretol 

Sufficient Pluronic FI27 gel was added lo achieve a volume w as determined lo be 4.6 micrograms (y«g) per mL , while 

of 60 cc with a strength of 75 mg. per cc. typical therapeutic levels arc 4-10 /ig/mL indicating good 

, 0 absorption. There were no Gl side effects and the patient 

EXAMPLE 11 demonstrated clinical improvement. 

15 grams of sodium valproate (Depakote) was ground in EXAMPLE 16 

mortar and pestle. 4 mL of elhoxy diglycol was added and 

miv-ri t« r« . . m o i v ■ • i ■ Carbamazcpine (Tegretol) gel was prepared, according lo 

mixed well to lorm a creamy paste. 1 9.8 mL ol sova lecithin , - / P ^ 

w»c ..hhaH .,r,H ,-i .u i-u i.- ->A ~ 4- mc procedures of example 4. A dosage of 200 mg per dav 

was added and mixed until smooth. Ine resulting 24 cc ol 1 y fr . 

^i,.,' .„„ ' - tA -> ■ i i , . , was self-administered by a 53 year old male patient by 

soluiion was pui into 2 syringes with a Luer Loc and mixed . j j t f 

«,..ii Th*. ... j** -j j .u .u ir- • i application to the skin, for a period of at least 1 hour. No skin 

well. Ine mixture was divided so that half is in each syringe. J1 ' 1 

ikim. .,n„ihw am . «i ■ ofirr i ii t. irritation was reported. After 60 days, blood was drawn and 

Using another 60 cc syringe, Pluronic 30% gel was added lo 1 7 . . ■ 

i-nrh Krm n «,.."• . i i- i blood serum level of Tegretol was determined to be 10.8 

eacn to bring each syringe to a volume ol 45 mL. 40 

/vg/mL, while typical therapeutic levels are 4-10 //g/mL 
EXAMPLE 12 indicating excellent absorption. There were no Gl side 

c fleets and the paticnl demonstrated clinical improvement. 

Paroxetine hydrochloride has a solubility in water of 5.4 
mg/mL. Paroxetine (Paxil) gel was prepared, according lo 4S EXAMPLE 17 

the procedures of example 8. A dosage of 40 mg per day was Sertraline (Zoloft) gel was prepared, according to the 

self-admimstered by a 59 year old male paiient by applica- procedures of example 9. A dosage of 50 mg per day was 
lion to the skin, for a period of at least 1 hour. No skjn self-adminisiered by a 53 vcar old male patient bv applica- 
irntat.on was reported. After 210 days, blood was drawn and lion IO , ne skin> for a penod of a| , eaM 1 hour No skin 
blood serum level of Paxil was deiermincd to be 0 nano-. ™ irritalion was rcporIcd . After 63 day s, blood was drawn and 
grams (ng) per mL, while typical reference levels are 49±26 b]ood scrum kvd of was dcIermined lo be 2 3 ng/mL, 

ng/mL, indicating possible poor absorption or lab error. whi]e |ypica] reference ]evels are 3( >_200 mg/mL. The 
Clinical evaluation of the patient over a 210 day period of p:ilitn( ( | cmonslra(ed a good cIinica | response without Gl 
such transdermal administration indicated benefit to patient J5 s j dc c fl ccLs 
without Gl side effects similar to that noted with oral 

preparation. EXAMPLE 18 

Carbamate pine (Tegretol) gel was prepared, according to 
the .procedures of example 4. A dosage of 2(X) mg per day 
Seriraline hydrochloride is slighlly soluble in water and 60 was self-adminisiered by a 47 year old male paiient by 
isopropyl alcohol and sparingly soluble in cthanol. Scrtra- application to the skin, for a period of at leasi 1 hour. No skin 
line (Zoloft) gel was prepared, according to the procedures irritation was reported. After 91 days, blood was drawn and 
of example 9. A dosage of 100 mg per day was self- blood serum level of Tegretol was determined lo be less than 
administered by a 54 year old female patient by application ^ 0.5 Mg/mL, while typical therapeutic levels are 4-1 0 //g/mL, 
lo the skin, for a period of al least 1 hour. No skin irritation indicating poor absorption, lab error, or paiient non- 
was reported. After 19 days, blood was drawn and hlood compliance. 
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EXAMPLE 19 
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Buproprion is highly soluble in water. liuproprion 
(Wcllbuirin) gel was prepared, according lo the procedures 
of example 5. A dosage of 100 mg per day was self- 
administered by a 47 year old male patient by application to 
the skin, for a period of at least 1 hour. No skin irritation was 
reported. After 44 days, blood was drawn and blood serum 
level of Wellbutrin was determined lo be less than 0.5 
ng/mL, while typical therapeutic levels are 10-30 indicating 
poor absorption, lab error, or patient non-compliance. 

EXAMPLE 20 

Fluoxetine gel was prepared, according to the procedures 
of example 6. 'JVpically, a total daily adult dosage of 
fluoxetine as applied to the skin according to the present 
invention is between about 20 mg and 200 mg, more 
preferably between about 120 mg and aboul 200 mg. Dos- 
ages for non- adults and/or non-human mammals may need 
to be adjusted, e.g. proportionally to body weight. A dosage 
of 20-60 mg per day was self-administered by 5 patients, 
including *that of example 1 3 and also including a 44 year old 



30 



15 



20 



dosage was then increased lo 160 mg per day and admin- 
istered by the same method. 

EXAMPLE 23 

Sertraline (Zoloft) gel was prepared, according to the 
procedures of example 9. A dosage of 50-200 mg per day 
was self-administered by 6 patients, including those of 
examples 12 and 16 and also including a 60 year old male 
patient, a 53 year old male patient, a 48 year old male 
patient, a 38 year old male patient and a 47 year old male 
patient, by application to the skin, for a period of at least 1 
hour; No skin irritation or gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a 7-90 day 
period of such transdermal administration indicated 
responses ranging from complete resolution of depression lo 
no noticeable response. 

EXAMPLE 24 

Carbarn azepinc (Tegretol) gel was prepared, according to 
the procedures of example 4. A dosage of 200-400 mg per 
day was self-ad ministered by 6 patients including those of 



male patient, a 53 year old female patient, a 47 year old male 2 5 c *f m P les 14 » 15 and 17 > and also including a 48 year old 



patient and a 36 year old female patient by application to the 
skin, for a period of at least 1 hour. No skin irritation or 
gastrointestinal side effects were reported. Clinical evalua- 
tion of the patients over a 30-180 day period of such 
transdermal administration indicated a clinical response 
ranging from complete remission of symptoms to moderate 
improvement. 

EXAMPLE 21 



female patient, a 48 year old male patient and a 54 year old 
female patient, by application to the skin, for a period of at 
least 1 hour. No skin irritation or gastrointestinal side effects 
were reported. The clinical evaluation of the patients over a 
3° 30-300 day period of such transdermal administration indi- 
cated responses ranging from moderate improvement to no 
positive clinical response. 



35 
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Huoxeline gel was prepared, according to the procedures 
of example 6. A dosage of 80-160 mg per day was self 
administered by a 50 year old female by application to the 
skin, for a period of at least 1 hour. No skin irritation was 
reported. After 7 days at the 80 mg dosage level blood was 
drawn and the blood serum of fluoxetine was determined to 
he 34 ng/mL fluoxetine and 25 ng,/mL noriluoxetine, while 
typical reference levels are 50-480 ng/mL, indicating good 
absorption. There was evidence of patient benefit from the 45 
clinical evaluation. The dosage was then increased to 160 
mg per day and administered by the same method. After 7 
days at the 160 mg dosage level blood was drawn and the 
blood serum level of fluoxetine was determined to be 90 
ng/mL fluoxetine and 25 ng/mL noriluoxetine, indicating 
good absorption. There was evidence of increased patient 
benefit at this higher dosage level which correlated posi- 
tively with the higher plasma level. The patient has been 
receiving the medication continuously for a period of 5 
months. 

EXAMPLE 22 



50 



55 



Fluoxetine gel was prepared, according to the procedures 
of example 6. A dosage of 80-160 mg/day was self admin- 
istered by a 38 year old female by application to the skin, for 
a period of at least 1 hour. No skin irritation was reported. 
After 7 days al the 80 mg dosage level, blood was drawn and 
the blood serum level of fluoxetine was determined to be 25 
ng/mL of fluoxetine and 25 ng/mL norfluoxeline. There was 
evidence of patient benefit from the clinical evaluation. The 



60 



65 



EXAMPLE 25 

Paroxetine (Paxil) gel was prepared, according to the 
procedures of example 8. A dosage of 20 mg per day was 
self-administered by the patient of example 12 as well as by 
a 15 year old female patient by application to the skin, for 
a period of al least 3 hour. No skin irritation was reported. 
Clinical evaluation of the patients over a 30-210 day period 
of such transdermal administration indicated equivocal 
clinical improvement of the depression which may (or may 
not) have been related to the transdcrmally administered 
Paxil. 

EXAMPLE 26 

Five 150 mg tablets of amitriptyline were crushed and run 
through a strainer. The powder was put into syringes with a 
Luer Loc and mixed well with 2 mL elhoxy diglycoj. Aboul 
6 mL Pluronic Gel 20% was added and mixed well. 6.6 mL 
Soya Lecithin was added and mixed well. This mixture was 
thinned lo 30- mL, total volume with Pluronic Gel 20% and 
mixed well. ITie resulting mixture having a strength of 25 
mg/mL was placed in appropriate dispensing device. 

EXAMPLE 27 

Amitriptyline (Elavil) gel was prepared, according to the 
procedure of example 26. A dosage of 25 mg per day was 
self-administered by a 47 year old male patient. Adminis- 
tration was by application lo the skin, for a period of at least 
1 hour. No skin irritation or gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a 100 day 
period of such transdermal administration indicated an 
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apparently good clinical response, comparable lo thai 
achieved with oral medical ion. 

EXAMPLE 28 

Trazodone (Desyrel) gel was prepared, according lo a 
procedure similar lo thai of example 7. A dosage of 50-150 
mg per day was self- ad ministered by 2 pa lien Us, including a 
36 year old female patient and a 47 year old male patient. 
Administration was by application to the skin, for a period 
of at least 1 hour. No skin irritation or gastrointestinal side 
effects were reported. Clinical evaluation of the patients over 
a 42-90 day period of such transdermal administration 
indicated a good to excellent clinical response. 

EXAMPLE 29 

Venlafaxine (Effexor) gel was prepared, according lo a 
procedure similar to that of example 9. A dosage of 150-225 
mg per day was self-administered by 2 patients, including a 
54 year old female patient and a 55 year old male patient. 
Administration was by application to the skin, for a period 
of at least 1 hour. No skin irritation or gastrointestinal side 
effects were reported. Clinical evaluation of the patients over 
a 15-165 day period of such transdermal administration 
indicated a response ranging from no clinical improvement 
to mild clinical improvement. 

EXAMPLE 30 

Propranolol (Inderal) gel was prepared, according to a 
procedure similar to that of example 8 lo produce a gel 
having a strength of 40 mg of propranalol per mL of gel. A 
dosage of 80 mg per day was sclf-administcred by 2 patients, 
including a 36 year old female patient and a 47 year old male 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the patients 
over a 100 day period of such transdermal administration 
indicated results comparable to those achieved with oral 
medication. 

EXAMPLE 31 

Buproprion (Wellbutrin) gel was prepared, according to a 
procedure described in example 5. A dosage of 1 50-200 mg, 
per day was self- ad ministered by 3 patients, including that 
of example 18, and also including a 38 year old male patient 
and a 53 year old female patient. Administration was by 
application to the skin, for a period of at least 1 hour. No skin 
irritation or gastrointestinal side effects were reported. Clini- 
cal evaluation of the patients over a 5-45 day period of such 
transdermal administration indicated equivocal results. 

EXAMPLE 32 

Valproic acid (Depakote) gel was prepared, according to 
a procedure similar to that of example 4. A dosage of 1000 
mg per day was self-administered by a 38 year old male 
patient. Administration was by application to the skin, for a 
period of at least 1 hour. No skin irritation or gastrointestinal 
side effects were reported. Clinical evaluation of the palienLs 
over a 30 day period of such transdermal administration 
indicated results comparable to those achieved with oral 
medication. 
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EXAMPLE 33 

Valproic acid (Depakote) gel was prepared according to 
the procedure of example 11. A dosage of 500-1000 mg was 

5 self administered by two male patients, ages 41 and 49. 
Administration was by application to the skin, for a period 
of at least one hour. Significant skin irritation occurred with 
one patient, but no gastrointestinal side effects were 
reported. Clinical evaluation of the patients over a period of 

30 two nut nibs revealed improvement, but upon longer term 
follow-up it appeared that other factors may have been 
responsible. After 28 days, blood was drawn and a serum 
valproic acid level of 26 /ig/mL was obtained for the 49 year 

]5 old patient (while taking 250 mg twice daily), with a 
therapeutic reference range of 5O-l50/*g/mL. This indicated 
poor to fair absorption, and the dosage was raised to 500 mg 
twice daily, with a further improvement in clinical response. 
The 41 ' year old patient reported a good clinical response to 

20 an initial 1 dosage of 250 mg administered twice daily, but a 
serum valproic acid level of only 1 jUg/mL was obtained. The 
dosage was increased to 500 mg twice daily, and a similar 
scrum valproic acid level was obtained. The disparity 

n ^ between the clinical response and the plasma level might be 
explained either by laboratory error or placebo effect. 

EXAMPLE 34 

A gel containing reboxetinc (sold under the trade name 
30 Edronax) is prepared according lo a procedure similar to that 
described in example 5 but using reboxetinc in place of 
buproprion. The resulting mixture will be self administered 
by patients by application to the skin for a period of at least 
^ 1 hour. No skin irritation or gastrointestinal side effects are 
expected. Clinical evaluation of patients over a 5-45 day 
period of such transdermal administration is expected to 
indicate a good response to treatment. 

40 EXAMPLE 35 

Nefazodone (Serzone) gel was prepared, according to a 
procedure described in example 7. A dosage of 100 mg per 
day was sclf-administcred by a 61 year old (male, female) 
4S patient. Administration was by application to the skin, for a 
period of a l least 1 hour. No skin irritation or gastrointestinal 
side effects were reported: Clinical evaluation of the patients 
over a 23 day period of such transdermal administration 
indicated a good response to treatment. 

50 

EXAMPLE 36 

1 gram of permoline tablets are crushed in a mortar and 
then dissolved in propylene glycol, just sufficient to effect 

55 dissolution. 3 mL of propylene glycol or 95% ethyl alcohol 
is added lo form a paste. 6.6 mL soya lecithin is added to the 
mixture in the mortar. The mixture is placed in two syringes 
with a Luer Loc and mixed thoroughly. Each syringe is filled 
to 30 mL Pluronic F127 20% gel and mixed between 

60 syringes to produce a mixture having a strength of 33 
mg/mL. The mixture is put in an appropriate dispensing 
device. 

EXAMPLE 37 

65 

A 16-ycar-old female with an established diagnosis of 
Attention Deficit Disorder had been treated successfully 
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with oral pemoline (Cylerl) for aboul 6 months. To poten- 
tially decrease the risk of liver damage associated with 
long-term use, permoline prepared according to the proce- 
dure of example 36 will he administered transdermally, by 
application to the skin in the post auricular region for a 
period of at least one hour, at two sites, twice daily. No skin 
irritation is expected. ITie clinical results are expected to.be 
comparable to those obtained with the oral medication, 
although the dosage may have to be adjusted upwards to 
achieve adequate plasma levels, and more time may be 
required to achieve satisfactory plasma levels. 

For psychiatric patients, some have received two or more 
psychopharmaceuticals, and in some cases, two or more of 
the above examples describe different evaluations for the 
same period of administration of a psychopharmaceutical 
agent. 

Of the patients who have received prescriptions for one or 
more of the medications as described in the examples above, 
each had previously demonstrated a significant intolerance 
to oral administration of one or more medications, prior to 
instituting transdermal administration. The laboratory mea- 
sures of plasma blood levels described above for transder- 
mally administered fluoxetine and carbamazepine are 
believed to demonstrate good absorption transdermally 
using lecithin organogel matrix as the vehicle. Valproic acid 
and sertraline do not appear to be absorbed well or reliably. 
Valproic acid appears to cause skin irritation in some 
patients necessitating discontinuation. Both the laboratory 
measure of Buproprion and the patient clinical responses 
indicated poor or equivocal absorptions and results. Patient 
tolerance of transdermal administration has been good to 
excellent. Patients in the example above who suffered very 
severe GI side effects using oral preparations were more 
tolerant of the inconvenience of rubbing on the gel than were 
patienLs who had experienced only mild to moderate side 
effects. In general, more highly motivated and treatment- 
compliant patients also had a higher rate of sustained 
compliance. 

Patients in the examples above were evaluated by means 
of a structured evaluation form depicted in PIG. 1, which 
was completed at a frequency of at least one time per week 
for each patient receiving transdermal medication according 
to the present invention. The patients were evaluated both 
for all present psychiatric symptoms as well as any side 
effects from currently-administered medications. In general, 
it is believed that patients with the most clear cut and 
uncomplicated diagnosis of major depression experienced 
the best results. In general, patients with severe personality 
disorders or with concealed substance abuse disorders did 
less well. 

EXAMPLE 38 
1800 mg of gabapentin in powder form is dissolved with 
1 mL propylene glycol in syringes with a Luer Loc. 6.6 mL 
of Soya lecithin is added and mixed thoroughly between 
syringes. The resulting material is placed in a device for 
dispensing measured amounts. 

EXAMPLE 39 
Gabapentin mixtures of 2% and 4% will be prepared by 
substituting 1200 mg gabapentin or 600 mg gabapentin in 
place of 1800 mg gabapentin, in example 38. 
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Gabapentin, prepared according to Example 38 or 39, will 
be combined with either 3% or 5% Lidocainc in varying 
ratios. 

EXAMPLE 41 

4% gabapenlin, prepared according to Example 38 or 39, 
will be combined with 7% carbamazepine and 7% amilrip- 
tyline. 

EXAMPLE 42 

2% gabapentin, prepared according to Example 38 or 39, 
will be combined wjih 2% carbamazepine and 1% 
Piroxicam, which is expected to yield better penetration into 
muscle tissue. 

EXAMPLE 43 

Gabapenlin, prepared according to Example 38 or 39, in 
concentrations ranging from 2%-6%; will be combined with 
clonidine in concentrations between 0.2% and 0.3%. 

EXAMPLE 44 

A 56-year-old woman had painful upper and lower 
extremity spasms as a result of spastic quadriparesis result- 
ing from an injury. Oral gabapenlin, an anticonvulsant, had 
been administered previously, but had caused a "drugged*' 
feeling, one of the commonly reported side effects with this 
agent. It was believed that use of transdermal gabapentin 
might provide local relief by achieving high local tissue 
concentrations near the site of administration without cor- 
respondingly elevated blood plasma levels. It is known that 
other anticonvulsants, such as carbamazepine, are useful in 
reducing neurogenic pain. Gabapenlin's solubility in water 
exceeds 10%, making systemic absorption less likely. Gaba- 
pentin prepared according to the procedure of example 38 
was self-administered by application to the skin in the area 
of pain. The patient reported moderate relief of spasms over 
a period of one week, with no systemic side effects and no 
report of skin irritation. 

EXAMPLE 45 

Six grams of amitriptyline powder was placed in 40 
milliliters of Pluronic F127 33% gel and placed under 
refrigeration to dissolve. Two milliliters of ethoxy diglycol 
was added to 4.8 grams of carbamazepine and mixed to form 
a smooth paste. 16.4 grams of soya lecithin was added to the 
resulting paste and mixed well. The dissolved amitriptyline 
composition was added to the carbamazepine composition 
and sufficient Pluronic F127 20% was added to make 120 
milliliters and the resulting composition was mixed well to 
yield a composition having 5% amitriptyline and 4% car- 
bamazepine. 

EXAMPLE 46 

6 grams of doxepin was added to 20 milliliters Pluronic 
33% F127 and put into a refrigerator to dissolve. 24 grams 
of ketoprofen and 12 grams of guaifenesin was added to 10 
milliliters of 95% alcohol and mixed well. 26.4 milliliters of 
soya lecithin was added and mixed well and the doxepin 
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composition was mixed with the keloprofcn/guaifcnesin 
composition. The resulting mixture was added to sufficient 
Pluronic 33% to yield 120 milliliters. The resulting compo- 
sition was mixed well to yield a composition having about 
20% keloprofen, 5% doxepin and 10% guaifenesin. 

EXAMPLE 47 

6 grams of doxepin was added to 26 milliliters Pluronic 
33% and refrigerated to dissolve. 2 milliliters cthoxy dig- 
lycol was added 4.8 grams carbamazepinc and mixed. The 
resultant mixture was added to 24 grams keloprofen and six 
milliliters alcohol and the result was mixed well. 26.4 
milliliters soya lecithin was added to the keloprofen com- 
position and mixed well. The doxepin composition was 
mixed with the carbamazepine/ketoprofen composition and 
sufficient Pluronic 33% was added lo yield 120 milliliters. 
The resultant composition was mixed well to yield a com- 
position having about 20% keloprofen, 4% carbamazepine 
and 5% doxepin. 

EXAMPLE 48 

0.15 grams sildenafil was crushed and strained and dis- 
solved in 5 milliliters Pluronic 20%- F127 and mixed 
between syringes. 2.2 milliliters of soya lecithin was added 
and mixed. Sufficient Pluronic 20% was added to yield 10 
milliliters and the resultant composition was mixed well lo 



yield a composiiion having the strength of about 15 milli- 
grams per milliliter. 

EXAMPLE 49 

5 

A mixture of Sildenafil 15 mg/ml was applied to the penis 
and scrotum of a 51 year old male. An immediate and strong 
erection resulted with sexual stimulation, without any irri- 
tation or burning. It is believed the composition will possess 
the therapeutic results claimed for orally administered 
Sildenafil, without any lime delay, without any systemic GI 
side effects, and possibly without the degree of drug inter- 
action with nitrates used in cardiac disease. It is believed that 
15 this will contribute both lo the convenience of use of the 
pharmaceutical and lo its safely. 

EXAMPLE 50 

20 Compositions according the examples 45 through 47, 53, 
55 were transdermally applied to numerous patients, for the 
purpose of treating pain including as described in other 
examples herein, with the results summarized in Table I 

, 5 below. The meaning of certain entries in Table I is indicated 
in Table II below. Blank results indicate no treatment at the 
pertinent site for this patient. Where a given line of Table I 
shows more than one site, one "best" (biggest pain relief) 
result if shown in bold. 



19 



US 6,290,986 Bl 



© 



tr t © 



© C 



q p 
r4 



c © 

fsj r4 



o p 



© 
r4 



f»i rr 



O O O 

■ ^ rj 



r4 



© © o e 
r-i fs| r-i 



rr o c © © © e 



V, Tf Tt If, Ht I/ 1 , 



n ^ ^r^f^f 



£ £ £ £ £ g £ £ 



o o COOOw. c occ 



<•» "i N ^ Cj f ( f, ff> c, H f") "i i»i i»i ^ N (M « N N M M N N N N H - 



C-J i — N — NMMNM 



v» *C <C v-j *r 4 W( *»i f* ( \© tJ w, ^ »/-| •/■( i/-, »/-, \r, v. r*j c. v, 



21 



US 6,290,986 Bl 

4 



tx 
X 



< 



E 
< 



c 



O 



c 

1*0 



E 



fZ 



Cl 

"C 

E 

re 



o 

c 

cL 
o 

Ni 

E 
i— 

G 



C 

E 

s 



c 



t; 



I— 



-a 



F »k 



< 



CO 

El. 



V, 



© O 



c 



O 



c © 



*v| »*i 



© 



© © 



- ^ r4 



p c 



© e c 
- r4 - 



c 



© © 



e v, © © 
- r4 ^ 



Vf © 



f. N M W _ 



Wi IS* V, V, V. 



— t/"i f* - , r*", rr, 



9* i **~\ — 



Tt TT Tt 



^! Tt rt tt tt rf 



Vl IT Tt T) T> 



© CO© © © © C COO©©© C© © ©©C© © © 

*— ' — i •— « ii m — ^— ' — <— i f— J rv*rN > ^ >— > — «— . > « — , 



N fS N N f| f i n "j »*i rJ f i Cj N N »», r<, J*, f, 



w". r» r- ir, \C 00 00 0C C 0> C\ 00 *r, w, Wi ir, *r, w, © © © \r, tt r-i 

v-i f i ti n i/i w, v, ir, w , if i ^ t f i o »«i n ^ ^ < fiifi if, t ^ rf 



US 6,290,986 Bl 



23 



TABLE II 



Gender: 1 - male 

Surgery: 1 - one or more Mirgcricb 

Pain: 1 - mild 



2 - female 

2 — no fcwgciicfc 

1 - moderate 



3 - severe - 
sufficient to 
produce 
observed 
Lean 



Duration: length of treatment ttial in week* 
Result: 0 - no benefit 

1 - mild bene til 

2 - moderate benefit (greater then 25% pain reduction) _ 

3 - major benefit (greater than 40-45% pain reduction) 

4 » almost compleie relief (grcatci than 80% pain reduction) 

Certain results drawn from the information of table I are summarized in 
Table III and IV 



TABLE II) 



Percent reported pain relief 

mild- 





, N (Number or 






mod- 


mod- 






Site 


data points) 


None 


Mild 


erate 


erate 


major 


Total 


Wrist 


13 


16.7 


33.3 


8.3 


41.7 






Shoulder 


14 


7.1 


21.4 


14.3 


42.9 


7.1 


7.3' 


Elbow 


5 




40 


20 


20 


20 




Back 


25 


24 


32 


8 


28 


8 




Arm 


7 


28.6 


14.3 


14.3 


28.6 


14.3 




Neck 


11 


9.1 


18.2 




45.5 


9.1 


18.2 


Knee 


13 


15.4 


46.2 


15.4 


7.7 


15.4 
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other treatment, including opiate oral pain medication, had 
been effective in providing even minor pain relief. 

EXAMPLE 53 

5 24 grams ketoprofen and sufficient guaifenesin to result in 
a 10% final guaifenesin concentration, was mixed well with 
10 milliliters 95% alcohol. 1200 rag gabapentin was dis- 
solved" in one ml propylene glycol in a syringe with a lucr 

50 loc. 26.4 ml of soya lecithin was added to the keloprofen- 
guaifencsin- alcohol mixture and mixed well. The resulting 
mixture was added to the gabapentin-propylene glycol mix- 
ture and mixed well. 4.8 gm of carbamazepine was com- 
bined with ihe resultant combination and mixed well lo form 

1? a smooth paste. The resulting paste was combined with the 
kcioprofcn-guaifcncsin-alcohol-gabapcntin mixture and 
mixed well with sufficient pluronic to yield 120 ml of a 
composition containing kctoprofen 20%, carbamazepine 

20 4%, gabapentin 4%, guaifenesin 10% 

EXAMPLE 54 

58 year old female with damage to her cervical spinal cord 
with a resultant spastic quadreparesis reported moderate 
relief of both pain and muscle spasms when she applied a 

i 

mixture prepared generally according to example 53, con- 
taining ketoprofen 20%, carbamazepine 4%, gabapentin 4%, 
guaifenesin 10% for a period of 8 weeks to her back and hip. 
She had been unable to tolerate both oral carbamazepine and 
oral gabapentin because of systemic side effects, including 
skin rash with the carbamazepine and dizziness and sedation 
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TABLE IV 



(percent reported pain relief) 
mild- 





N 


None 


Mild 


moderate 


moderate 


majoi 


Total 


Best result without tricyclic 


36 


16.7 


36.1 


8.3 


27.8 


8.3 


2.8 


Best result with any 


20 


10 


10 


20 


35 


15 


10 


tricyclic 
















Either Iricyclic-sole agent 


7 




14.3 


14.3 


42.9 


14.3 


14.3 


Best result with ketoprofen 


25 


16 


44 


4 


28 


8 




gabapentin piroxi- 
















com 
















Best result without dox- 


43 


18.6 


32.6 


14 


23.3 


7 


4.7 


cpin 
















Best result with doxepin 


13 




7.7 


7.7 


53.8 


23.1 


7.7 



EXAMPLE 51 

A 51 year old female administered a composition pre- 
pared according to example 46, containing 20% ketoprofen, 
5% doxepin, and 10% guaifenesin to her back for a period 
of 2 weeks. She reported moderate pain relief, lasting 
several hours, after each application. She reported no skin 
irritation nor any other side effects. Oral medications had 
produced no relief, and had caused significant Gl side 
effects. 

EXAMPLE 52 

A 34 year old man administered a composition containing 
20% ketoprofen, 4% carbamazepine, and 5% doxepin to a 
very severely scarred wrist that had undergone 4 surgeries 
for carpel tunnel syndrome. He reported moderate pain 
relief, lasting for several hours after each application. No 



50 



55 



60 



with the gabapentin. She experienced no skin irritation nor 
other side effects with the transdermal formulation. 

EXAMPLE 55 



Six grams of doxepin powder combined with 26 millili- 
ters pluronic and placed in the refrigerator until dissolved. 
1200 mg gabapentin was mixed with 1 ml propylene glycol 
and placed in a syringe with lucr lock. 6.6 ml of soya lecithin 
was added and mixed well between syringes. 24 gm of 
ketoprofen and S milliliters alcohol was mixed well between 
two syringes with luer loc. The doxepin mixture was mixed 
well with Ihe gabapentin mixture and subsequently the 
ketoprofen mixiure was added and mixed well. Sufficient 
6 5 pluronic 20% (about 54 ml) was added to yield 60 ml of a 
composition having about 20% ketoprofen, 4% weight per- 
cent gabapentin and 5% weight percent doxepin. 
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EXAMPLE 56 



26 



A 57 year old female applied a mixture, prepared gener- 
ally according lo example 55, containing ketoprofen 20%, 
gabapcnlin 4%, and doxepin 5% for a period of 8 weeks lo 
her neck and reported major relief. She applied the same 
mixture to her shoulder and reported moderate relief. A 
mixture that substituted piroxicam for the doxepin produced 
only mild shoulder relief. 

EXAMPLE 57 



A 35 year old man with a history of knee injury with 
vascular compromise and 3 surgeries applied a mixture, 
prepared generally according to example 45, containing 4% 35 
carbamazepinc and 5% amitriptylinc to his knee, and 
reported mild lo moderate pain relief, without skin irritation 
nor other side effects. 



irritation. She noted the complete and rapid resolution of a 
migraine like headache al the same time. Administration of 
the same mixture to her arm and her wrist, affected by a 
diagnosed condition of reflex sympathetic dystrophy, 
5 yielded moderate pain relief. 

EXAMPLE 63 

3.6 grams gabapcnlin was dissolved with 5.4 ml cthoxy 
30 diglycol using a mortar and pestle. 9.6 grams ketoprofen and 
2.7 grams piroxicam were added and the resultant compo- 
sition mixed well. 19.8 milliliters soya lecithin was added 
and resultant mixture mixed well and added to a sufficient 
quantity of 20% pluronic gel lo yield 90 milliliters of a 
composition having about 10 percent ketoprofen, 4% gaba- 
pcnlin and 3% piroxicam. 



EXAMPLE 57A 



A 41 year old woman with history of back surgery applied 
a mixture, prepared generally according lo example 45, 
containing 4% carbamazepine and 5% gabapcnlin lo her 
back for a period of 2 weeks. She reported mild pain relief. 25 

EXAMPLE 58 

A 53 year old man with a history of two total bilateral 
knee replacements applied a mixture, prepared generally 30 
according to example 45, containing, 4% carbamazepinc and 
5% amiiriptyli ne to both knees lor a period of 4 weeks. He 
reported no pain relief. 

EXAMPLE 58 A 35 

1 1 

A 54 year old man with a history of 7 back surgeries 
applied a mixture, prepared generally according to example 
45, containing 4% carbamazepine and 5% amilriplyline to 
his buck for a period of 2 weeks. He reported mild to 40 
moderate pain relief, over and above that he was receiving 
from a transdermal opiate medication (Duragesic). He 
reported no side elTecls, and specifically no skin irritation. 



EXAMPLE 64 

20 ^.6 grams gabapentin was dissolved with 5.4 ml cthoxy 
diglycol using a mortar and pestle. 9 grams ketoprofen and 
0.9 grams piroxicam were added and mixed well. 19.8 
milliliters soya lecithin was added to the resultant mixture 
and mixed well. Sufficient amount of pluronic gel 20% was 
added to yield 90 milliliters of a composition having 
approximately 10% ketoprofen, 4% gabapcnlin and 1% 
prioxicam. 

EXAMPLE 65 

12 g doxepin was mixed with 50 ml Pluronic F 127 33% 
and placed in a refrigerator to dissolve. 12 g gabapentin was 
dissolved in 9 ml cthoxy diglycol and mixed to form a 
smooth paste. 52.8 ml of soya lecithin was added and mixed 
well. The doxepin/Pluronic mixture was added and mixed 
well. Sufficient quantily of Pluronic F 127 20% was added 
10 produce 240 ml of a composition having about 5 wi % 
gabapentin and 5 wt % doxepin. 

EXAMPLE 66 



EXAMPLE 59 



A 38 year old man with a history of shoulder strain 
applied a mixture, prepared generally according to example 
45, containing 4% carbamazepinc and 5% amitriptylinc to 
his shoulder for a period of 2 weeks. He reported mild to *° 
moderate pain relief, and reported no skin irritation nor other 
side effects. 



A 36 year old man with a knee injury involving joint 
surface damage and vascular comprise applied a mixture, 
j) re pa red generally according to Example 65 to his knee 
45 several limes per day. He reported moderate to major (40%) 
relief of pain that persisted for 4 to 6 hours. An earlier trial 
of carbamazepine-amilriptyline gel produced no relief when 
applied lo his knee. 



EXAMPLE 61 

Sufficient carbamazepine and gabapentin was added to a 
combination of soya lecithin and pluronic to yield a lecithin 
organogel having about 4% carbamazepine and 5% gabap- 
entin. 

EXAMPLE 62 

A 42 year old woman with a history of 3 back surgeries 
and cervical degenerative disc disease applied a mixture, 
prepared according to example 61, containing 4% carbam- 
azepine and 5% gabapentin 10 her neck and reported total 
relief of pain. She reported no side effects, and no skin 
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EXAMPLE 67 

6 gm doxepin was mixed with 18 ml of Pluronic 33% to 
and placed in a refrigerator 10 dissolve. 6 gm gabapentin was 
ground in a mortar and peslle lo a fine powder, added lo 6 
ml cthoxy diglycol and mixed to form a smooth paste. 12gm 
guaifenesin was added and mixed well. 26.4 ml soya lecithin 
was added and mixed well. The doxepin/Pluronic mixture 
was added and mixed well. Sufficient quantity of Pluronic 
gel (25.2 ml of 33% Pluronic, although 30%- or 20% 
Pluronic can be used), was added to produce 120 ml of a 
composition having about 5 wt % gabapentin, about 5 wt % 
doxepin and about 30 wt % guaifenesin. 

EXAMPLE 68 

A 55 year old woman with a back and shoulder injury 
sustained as a nursing care provider applied a mixture, 
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prepared generally according lo Example 67, to her back 
three limes per day for a period of Iwo weeks and achieved 
major relief. She applied the same mixture to her hip and leg 
and reported moderate lo major relief. A mixture containing 
only doxepin provided only moderate relief to her back, and 
mild lo moderate relief to her hip and leg. A mixture that 
contained only ketoprofen, gabapenlin and piroxicam pro- 
vided only mild relief to her hack. 

EXAMPLE 69 

A 59 year old woman with cervical and back strain 
applied a mixture, prepared generally according lo example 
51 , but without steps involving ketoprofen) containing about 
5 wt % doxepin and about 10 wt % guaifenesin, to her neck 
for a period of Iwo weeks, two to four times per day, and 
achieved total relief. She applied the same mixture to her 
back and achieved major to total relief. 

, EXAMPLE 70 

4.5 gm of doxepin HC1 was dissolved using 2.5 mi 95% 
alcohol and mixed well between syringes. It is also possible 
lo mix the doxepin with 5 ml Pluronic 20% and place in a 
refrigerator to dissolve. Sufficient quantity of 20% Pluronic 
F127 was added to produce 90 ml of a composition having 
about 5 wt % doxepin. Preferably this and other disclosed 
compositions are protected from light. 

EXAMPLE 71 

A 61 year old man with injuries to his back, neck and arm 
applied a mixture (prepared generally according to Example 
70) lo his neck four times per day and achieved major relief. 
He applied the same mixture to his elbow and achieved 
moderate relief. 

Based at least partially on the results described herein, a 
number of conclusions can be drawn. It appears doxepin is 
an effective neuropathic pain medication when administered 
lransdermally and appears to be substantially free of side 
effects when administered by means of the gel utilized as a 
transport vehicle as described herein. Doxepin appears to 
provide about three limes the positive response rate com- 
pared to at least some other pharmaceutical agents described 
herein, regardless of whether such other pharmaceutical 
agents are administered singly or in combination. Doxepin 
appears to be substantially more effective than amilriptylinc 
as a neuropathic pain agent when administered lransder- 
mally. Til is appears to be true regardless of whether doxepin 
is administered as a single agent or is administered in 
combination with other pharmaceuticals as described herein. 
Carbamazepine appears to provide positive effects as a 
neuropathic pain agent, at leasl in properly selected patients. 
Carbamazepine appears to cause a rash in at least some 
patients, requiring its discontinuation. These side effects 
appear similar to those that are noted for oral administration 
of carbamazepine. Gabapenlin appears lo be free of side 
effects when administered transdcrmally. Although some 
patients appear to derive some benefit from a combination of 
lransdermally adminislered ketoprofen, gabapenlin, and 
prioxicam, the effect appears to be relatively weak compared 
to the effect provided by doxepin. Guaifenesini appears to 
provide benefit at least as an adjunctive treatment, of painful 
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spasticity. Hi ere are some difficulties in combining guaifen- 
esin wilh doxepin in gel lo yield a stable non -separating 
mixture. Jn many situations it appeared that a patient who 
applied an analgesic gel lo more than one site described 
5 different degrees of pain relief for different body parts. For 
the patient population described herein, amilriptylinc 
appeared to offer only limited pain relief when adminislered 
lransdermally. It appears that combining gabapenlin with 
doxepin may offer some additional benefit. I Tic addition of 
guaifenesin to doxepin may be of particular value when 
painful spasticity is present. 

In light of the above description, a number of advantages 
of the present invention can be seen. Trie present invention 
15 provides for psychopharmaceulical and olhcr pharmaceuti- 
cal treatment using a transdermal delivery system. The 
invention makes it possible lo provide such treatment lo 
patients for whom oral delivery is suboplimal, such as 
patients who experience gastrointestinal or other side 
effects, patients who experience poor absorption for orally 
delivered pharmaceuticals and/or patients who benefit from 
delivery over an extended period or a relatively rapid 
delivery or higher rale of increase of plasma levels. 1 ric 
25 present invention is able to achieve delivery of therapeutic 
amounts of pharmaceuticals, for al leasl some patient 
populations, substantially without skin irritation, gas- 
trointestinal or other side effects associated with orally- 
delivered pharmaceuticals, especially 
psychopharmaceulicals, and yields clinical benefits compa- 
rable to or greater than those received by patients to whom 
corresponding pharmaceuticals were adminislered orally. 
Although numerous examples of compostions which appear 
3 ? lo be useful are disclosed herein, it is currently believe*! that 
among the most effective neuropathic pain medications arc 
those described in examples 65, 67, 69 and 70. 

A number of variations and modifications of the invention 
can also be used. It is believed that blood plasma levels may 
40 be increased by providing for iwo or more transdermal 
applications per day and/or applying a transdermal compo- 
sition to two or more sites. At least partially on ihc basis of 
results described herein it is believed al least some olher 
45 tricyclic components in a lecithin organogel will prove lo be 
useful. In addition to amitriptyline and doxepin, examples of 
other tricyclic and related components include imipramine, 
trimipramine, clomipramine, noiriptyline, protriptyline, 
desipramine, maprotiline, amoxapine and trazodone. 
50 In at leasl one case, application of a Prozac gel formula- 
tion twice daily appeared to approximately double the 
plasma level. It is believed thai an approach such as applying 
a Prozac gel formulation twice daily to two sites will yield 
55 middle range therapeutic levels of about 140-250 ng/ml. At 
least partially on the basis of the results described herein for 
fluoxetine, it is believed olanzapine (sold under the trade 
name Zyprexa) or a fluoxetine/olanzapine mixture in a 
lecithin organogel will prove useful. 
60 Olher types of psychotropic or psychopharmaceulical 
medications for which the described transdermal delivery 
may be used including psychostimulant medications. One 
example of a psychostimulant medication is Meihylpheni- 
65 dale (sold under the trade name Ritalin) used in the treatment 
of attention deficit hyperactivity disorder (ADHD). Melh- 
ylphenidate typically has a 2—4 hour duration of action 
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necessitating frequeni dosing of a paiienl which is parlicu- ing leciihin combined with Pluronic Gel, or Carbopol. 

larly difficult lo accomplish wilh children in school, ll is Allhough Ihe examples above describe a gel which cum- 

believed thai by using iransdermal administration, it will be bines ]cdmin organoge , wjlh a gcl sudl as P i uronic 

possible to achieve an extension of effective dosing through- , , ... , . , * . . ... 

Jtlll r ■ . L i r r i i < £ cI - lecithin gel can be provided without combining with 

out the day, eliminating the need for frequent oral medica- 5 ° fc r t> 

tion administration. It is believed that iransdermal adminis- or may be combined with other gels such as 

tration will also eliminate peaks and valleys of blood plasma Carbopol. Although in some of the above examples, phar- 

levels which, it is believed, will be more clinically effective. maceulicals were combined wilh gels lo provide concentra- 

II is believed similar results will be obtained wilh other tion such that an effective dose occupies between about 1 mL 

pharmaceuticals, for example, Dextroamphetamine (under 10 and about 2 mL, other ratios can be used lo provide for larger 

the trade name Dexedrine) although it is believed the need n . rt i r i a- *• j A ., L . 

. J y or snia ]] er volume of gel per effective dose. Although a 

is less acute since a time release "spansule" form of the , ... . ... . . _ . . . . - 

m „j- ,■ • ., . . ... . „ . c , . lecithin or lecithin gel carrier is described, it is believed 

medication is available which typically has a 5-6 hour b 

duration of action. Another group of psychotropic medica- iransdermal delivery of at least some of ihe prescribed 

lions which, it is believed, will benefit from transdermal " pharmaceuticals can be achieved using other carriers, or 

delivery includes antipsychotic medication such as those without using any carrier. Unless otherwise noted, an effec- 

used in ihe treatment in schizophrenia. live dose refers to a mass or volume delivered across the 

Embodiments of the invention include, but are not nec- skin. Preferably, an effective dose is delivered lo the target 

essarily limited to, use by patients with enteric absorption 20 {ISSXJC or S ystemically in an amount or manner lo achieve 

deficits. . . . r ■ . 

therapeutically helpful amounts or concent rations in Ihe 

Allhough, in at least some of the embodiments described , , - „ , . . . , . U1 . 

, . , . . , . . . „ target tissue or svsiemically (such as indicated by a blood 
above, the pharmaceutical was provided by crushing and/or 

sieving tablets which include fillers or binders in addition to P Jasraa level). 

the pharmaceutical, the present invention can also be used 25 In one embodiment, medications dispensed in transdermal 

by mixing, with the gel, the pharmaceutical in a relatively , form win be dispensed in unit doses, such as blister 

pure lorm, without filler. It is belie ved that this approach is i-r-u i*ni_ jji- t_ L i- i 

I-. i„ , ■ . • , i , . packs. Ine gel will be extruded from the blislcr pack, and 

likely lo improve pharmaceutical dehverv. In some 1 

embodiments, selected enzymes or other materials that act as ™ bbc6 on ,he ad mmistralion site. The dosage will be 

transdermal delivery enhancers may be included. Carriers adjusted by varying the number of unit dose applied. This 

such as organogel leciihin matrix may be enhanced or will ensure accurate dosimetry and will avoid contamination 

replaced by, for example, reverse micelles (water and oil of the gel. 

microemulsions) and/or lyposomes (lipid vesicles). 

A1( . , , u . . Ahhoudh the application has been described by way of a 

Although the present invention has been described bv way 35 " J J 

of self-administered doses in the form of a gel applied to the " P referred cmbod.menl and certain variations and 

skin by the patient, the present invention can also be modifications, other variations and modification can also be 

implemented by providing the Iransdermal preparation in uscd > Inc invcn 'ion being defined by the following claims, 

premeasured doses preferably in connection with an adhe- What is claimed is* 

sive or other covering or patch so that the dosage may be l. a transdermal composition comprising a psychophar- 

adminisicred e.g. by placing the adhesive patch on the skin macenlieal and guaifenesin in an amounl effective lo treat 

of the patient. Allhough some embodiments of the invention pajn> and lecjIhin organogeK 

have been described in conncciion wilh positioning the tu r i • * u • i u u 

. , i & 2. 1 he composition oi claim ], wherein said psvehophar- 

pharmaceutical gel on the arm of a patient, other positioning 4s , . , ^ r , ' ■ * 

Mnlllu ,„• r . . , maceutical is selected from ihe group consisting of 

on the skin ol a pa hem can also be used. Because, depending b r * 

on the formulation, speed or duration of transdermal deliv- s«"aJinc, fluoxetine, carbamazepine, amitriptyline, 

ery may vary as function of skin location, in one embodi- trazodone, rluvoxaminc, pemoline, pcrgolide, bromocriptine 

menl ihe location of the skin to which the pharmaceutical is mesylate, propranolol, buproprion, reboxeline, valproic 

applied is selected so as to relatively increase or decrease the 50 acid > nefazndone and doxepin. 

delay, speed, duration, or rale of delivery of the 3. The composition of claim 1, wherein said psychophar- 

pharmaceutical, either with respect lo a particular tissue or maceutical is doxepin. 

systemically. For example, when a rapid rise in blood serum 4. A transdermal composition comprising doxepin and 

levels is desired, a placement which enhances delivery rate, 55 guaifenesin in an amount effective to treat pain, and lecithin 

such as behind the car, can be used. When it is desired to organogel 

enhance dose or delivery rate locally, the transdermal for- c - # - r r , - A r 

. . J J 5. J he composition ol any or claims 4, further comprising 

mulation may be positioned adjacent Ihe desired treatment n . . 

, M „ XA . . , Pluronic Fl 27. 

area. Membranes or matrices, such as a polvmer matrix, may ... 

h*> n^H i; m ii «r m . i ^ i- . . i tA-r . 60 6. A transdermal composition comprising doxepin 

oe used to limit or control delivery rales. In addition to ou 1 t t> i 

transdermal gel or patch delivery, delivery of ihe transder- guaifenesin in an amount effective lo treat pain, Pluronic 

mal or aerosol formulation can be achieved, e.g. by admin- Fl27 » and lccilnin organogel. 

isiration as noscdrops, eardrops, eyedrops and/or supposi- 7 T" e composition of any one of claims 1, 4, or 6, 

tories. comprising about 5 wt % doxepin. 

Allhough leciihin organogel has been described as a 8. The composition of any one of claims 1, 4, or 6, 

delivery mairix, other lecithin materials can be used includ- comprising about 10 wt % guaifenesin. 
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9. The composition of any one of claims 1, 4, or 6, 
comprising about 5 wi % doxepin and aboul 10 wi % 
guaifenesin. 

10. A transdermal composition suitable for treating pain 
comprising about 5 wt % doxepin, about 10 wi % 
guaifenesin, and lecithin organogel. 
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11. A transdermal composition suitable for treating pain 
comprising about 5 wt % doxepin, about 10 wt % 
guaifenesin, Fluronic F127, and lecithin organogel. 
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(57) Abstract 



A method and composition for transdermal delivery of 
psychopharmaccuticals is provided. The psychophsrmaceu- 
ticals are delivered using a matrix of a lecithin gel such as 
a lecithin organogel. A number of psychopharmaccuticals 
can be used including fluoxetine, buproprion, reboxetinc, 
carbamazepine, valproic acid, sertraline, fluvoxamine, ne» 
fazodone, trazadone, amiiriptylenc, propranolol, permoline, 
pergolide and bromocriptine mesylate.* An evaluation form 
is depicted in the Figure. 
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METHOD AND COMPOSITION FOR TRANSDERMAL 
ADMINISTR ATION OF PHARMACOLOGIC AGENTS 

The present invention is directed to transdermal administration of 
pharmacologic agents, especially psychopharmacologic agents and in particular to 
transdermal administration of drugs including serotonin specific reuptake inhibitors (as 
SSR]s) such as fluoxetine, antidepressants such as buproprion and reboxetinc, mood 
stabilizers such as carbamazepinc, or valproic acid, Attention Deficit Hyperactivity 
Disorder (ADHD) medications such as pcrmoline and or anticonvulsants such as 
gabapentin, such as using a gel matrix, preferably a lecithin organogel and/or a polymer 
gel. 

BACKGROUND INFORMATION 

Recently, and particularly over the last fifteen years or so, patients suffering 

from a wide variety of conditions have been successfully treated by administration of 

psychopharmacologic or psychotropic agents. A vast majority of such patients receive 

doses of these agents orally. Unfortunately, in some situations, oral administration of 

such psychopharmacologic agents has been infeasible or ineffective. In some cases, 

oral administration is associated with side effects, particularly gastrointestinal side 

effects, which cannot be tolerated well by the patient. ]n other cases, malabsorption of 

oral preparation have resulted in subtherapeutic plasma levels. In other cases, the 

psychopharmacologic agents have relatively short plasma half-lives, necessitating 

inconveniently frequent dosing. In general, oral delivery involves a time delay as the 

pharmaceutical is absorbed via the digestive system before entering the bloodstream. 

A number of psychopharmacologic agents which have traditionally been administered 

orally or by injection have been inappropriate or suboptimal for some patients when 

so-administered. In some cases, dosages which are appropriate for oral administration, 

upon being distributed more or less uniformly throughout the body, are undesirably 

low in a particular tissue to achieve desired results. Oral or injection administration of 

psychopharmacologic agents may result in to slow or too rapid increase in blood 

plasma levels, e.g. may involve an undesirably long time delay as the pharmaceutical is 

absorbed by the digestive system before entering the bloodstream, or may result in a 

* 

"spike" in blood plasmal levels followed by an undesirably low level, where a more 



constant level would be preferable. Some pharmaceuticals are particularly prone to 
cause or contribute to liver damage when administered orally. 

One alternative route of administration for selected pharmaceuticals, has been 
transdermal delivery. Transdermal delivery has been utilized , e.g., for the treatment of 
5 high blood pressure, for ischemic heart disease and for hormone replacement. 

Transdermal delivery is not necessarily appropriate for all types of pharmaceuticals 
and, it is believed, has not, in general, previously been successfully used, with full 
effectiveness, for psychopharmacologic or psychotropic agents. Transdermal delivery* 
is accompanied by its own side effects, including a potential for skin irritation, arising 
10 from the gel or other matrix, from the pharmaceutical itself, or from the interaction of 
the pharmaceutical with the matrix. Furthermore, a transdermal system must be 
configured such that the combination of the matrix and the pharmaceutical does not 
react with or modify the pharmaceutical, or otherwise render it ineffective, such that 
the comb ination provides sufficient diffusion coefficients, such that the delivery system 
15 is not adversely affected by expected temperature variations during normal use, such 
that the gel or other matrix retain the desired viscosity, and such that the 
pharmaceutical can be properly dispersed or dissolved in the matrix and the like. 

Although other forms of delivery of psychopharmacologic and other 
pharmaceuticals agents are known, each has its drawbacks. Parenteral (i.e., 
20 intravenously or intramuscularly injected) administration is inconvenient and expensive, 
and is rarely used outside the hospital. Inhalation is believed to be not feasible with 
psychopharmacologic agents currently in use or with many other pharmaceuticals. 

Accordingly, it would be useful to provide a transdermal delivery system 
effective to provide good transdermal absorption and acceptable plasma blood levels of 
25 psychotropic or psychopharmacologic agents, preferably a system which can be 
adapted for use with a wide variety of different psychopharmacologic agents for 
transdermal delivery of effective amounts of such agents at a desired or controlled rate, 
while preferably avoiding or reducing undesired effects such as liver damage. 

SUMMARY OF THE INVENTION 

30 The present invention provides for transdermal delivery of pharmacologic 

agents, particularly psychopharmacologic agents, by dissolving or dispersing such 



agents in a gel, preferably a lecithin organogel. In one embodiment, an SSR1 agent 
such as fluoxetine is delivered using a lecithin gel such as a gel formed using lecithin 
and an organic solvent such as isopiopyl palmitate or isopropyl myristate. In one 
embodiment, the gel includes or is formed from a polymer such as that sold under the 
trade name "Pluronic" available from BASF- Wyandotte Corporation, Parsippany, New 
Jersey. , 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. ] is a depiction of an evaluation form used in evaluating an embodiment of 

■ < 

the present invention. 

» 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

One class of psychopharmacologic agents, some of whose members can be 
administered according to embodiments of the present invention, are serotonin specific 
reuptake inhibitors (SSRls). SSRls are commonly prescribed for patients with 
diagnoses of mood disorders, some forms of anxiety disorder (particularly panic 
disorder), obsessive compulsive disorders, some forms of menopausal disorders, and 
eating disorders (especially bulimia nervosa). Examples of such SSRls include 
sertraline (sold under the trade name Zoloft), paroxetine (sold under the trade name 
Paxil), fluoxetine (sold under the trade name Prozac), venlafaxine (sold under the trade 
name Effexor), and fluvoxamine (sold under the irade name Luvox). Although many 
patients tolerate oral administration of these SSRls, a certain population of patients 
experience gastrointestinal side effects. Without wishing to be bound by any theory, it 
is believed that such side effects may be relatively frequent for SSRls in part because 
the gastrointestinal system is richly endowed with serotonin receptors and that SSRls 
may result in such side effects as alterations in gastric motility, nausea, and diarrhea. 
Medically healthy individuals may tolerate oral dosing with SSRls with difficulty, or 
not at all. Medically compromised patients, for example patients with gastric or 
duodenal ulcer, ulcerative colitis, irritable colon syndrome or regional enteritis may not 
be able to tolerate the oral form of these medications and thus, in the absence of 
alternative administration routes, maybe deprived of helpful antidepressant 
pharmacotherapeutic treatment. 
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Another class of psychopharmacologic agents which may be administered 
accordingly to embodiments of the present invention include antidepressants such as 
buproprion (sold under the trade name Wcllbutrin), reboxetine (sold under the trade 
name Tegictol), nefazodone (sold under the trade name Serzone) and trazodone (sold 

5 under the trade name Desyrel). Although these antidepressant medications are often 
well tolerated by the gastrointestinal (Gl) system, in some cases, oral preparations have 
resulted in malabsorption problems or idiosyncratic side effects, which, in some eases, 
may be avoided by transdermal administrat ion according to embodiments of the 
present invention, as described more thoroughly below. 

10 Yet another calegory of psychopharmacologic agents are mood stabilizing 

p 

medicaiions, examples of which include carbamazepine (sold under the trade name 
Tegretol) and valproic acid (sold under the trade name Depakote). These agents are 
used frequently in psychiatric practice as cither augmentation medications (to render 
antidepressants more effective) or as anti-manic medications in the treatment of bipolar 

] 5 mood disorder. Many patients have difficulty tolerating the gastrointestinal side effects 
of these medications, most typically nausea. Such side effects are particularly 
troublesome for these agents since compliance with rigorously regular medication 
schedules is of great clinical importance to many of these patients. Accordingly, 
transdermal delivery according to embodiments of the present invention is particularly 

20 helpful in achieving compliance with a regular medication schedule. 

Another lype of psychopharmaceutical agent are those used for treating 
Attention Deficit Hyperactivity Disorder (ADHD), one example of which is permoline, 
sold under the trade name Cylert. Permoline is a medication that is used in the 
treatment of Attention; Deficit Hyperactivity Disorder in children and adults. It is 

25 practically insoluble in water, but soluble in ethylene glycol and lipids, making it a 
good candidate for transdermal administration. Its principal problem in medical 
practice is its association with chemical hepatitis (hepatotoxicity). Since approximately 
80% of orally ingested pemoline goes through the liver prior to reaching the 
bloodstream (called first pass metabolism), transdermal administration, which bypasses 

30 the liver, may offer a significant advantage in reducing liver metabolism. It is 

anticipated that the incidence of chemical hepatitis might be significantly lower for 
transdermal^ administered permoline. 
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Another type of psychopharmaccutica! agent includes dopamine agents, used 
for treating Parkinson's disease, examples of which are pcrgolide, sold under the trade 
name Pcrmax and bromocriptine mesylate, sold under the trade name Parlodel. Oral 
administration of dopamine agents such as pergolide or bromocriptine mesylate may be 

5 sub-optimal because of Gl irritation. Accoi dingly, transdermal delivery of dopamine 
agents such as pcrgolide and bromocriptine mesylate, according to embodiments of 
the present invention, is particularly useful. 

Another type of psychophannaceutical agent are those used for treating 
depression and/or chronic pain, one example of which is amitriptylene, sold under the 

10 trade name Elavil. Oral administration of amitriptylene may be sub-optimal when high 
local tissue concentrations are desired. Accordingly, transdermal delivery of 
amitriptylene, according to embodiments of the present invention, is particularly useful. 

i 

Another type of psychopharmaceulical agent are those used for treating 
hypertension and akathisia, one example of which is propanalol, sold under the trade 

1 5 name Inderal. Oral administration of propanalol may be sub-optimal because of rare • 
Gl intolerance or malabsorption. Accordingly, transdermal delivery of propanalol 
according to embodiments of the present invention is particularly useful. . ; 

Another type of pharmaceutical that may be particularly useful for localizing 
the dosage via transdermal applications arc anticonvulsant/antispasmodic agents such 

20 as gabapentin (sold under the trade name Neuionlin, an anticonvulsant medication that 
may also ad as an antispasmodic agent. With relief of spasms, some pain relief is often 
experienced. ]n oral form, gabapentin is finding particular application in patients who 
have some neurologic, component to cervical, thoracic, or low back pain. Transdermal 
application of gabapentin is expected to be a particularly effective means of obtaining 

25 higher local concentrations of the medication. The combinations described in some of 
the examples below are means of adding to the antispasmodic and analgesic properties 
of the gabapentin. 

According to embodiments of the present invention, tablets, capsules or other 
preparations of psychopharmacologic agents or other pharmaceuticals, e.g., intended 
30 for oral delivery, were crushed and dispersed or dissolved in a gel formed of soya 
lecithin and isopropyl palmitate or isopropyl myristate. In some cases, Pluronic gel, 
formed of Pluronic such as Pluronic F127, potassium sorbate and water was formed. 
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Without wishing to be bound by any theory, it is believed the degree to which 
pharmaceutical compounds will successfully diffuse or be transdermal^ transported 
through the skin into blood vessels is related in part to properties of lipid solubility. 
Lipid solubilities of pharmaceuticals are, to some extent, inversely proportional to their 
aqueous solubility, which is in part a function of the compound's polarity. Therefore, 
fluoxetine hydrochloride, which has limited aqueous solubility and apparent. moderate 
lipid solubility, is transdermal^ transported whereas venlafaxine and buproprion, it is 
currently believed, are not transported particularly effectively. The oil-water 
coefficient is believed to be partially predictive of the degree to which a given 
compound, theoretically, can be transdermally transported. However, because the 
physical properties of these complex organic compounds are neither fully determined 
nor documented and because other factors may be significant, (any some of which are 
understood) it is not possible to predict, other than in approximate general tenns, their 
potential for (and thus the advisability of testing for) transdermal transport. These 
physical properties are particularly complex and difficult to forecast, e.g., because of 
the molecular mechanical release and retention properties of organogel lecithin, which 
contains a very long chain polymer (Pluronic) that has been demonstrated to vary 
widely, e.g., with lemperature, percentage composition of the gel, and concentration of 
the pharmaceutical. 

Detailed examples of the preparation are provided below, along with examples 
of results obtained or expected from transdermal administration to human patients. 
Typically, the gel preparation was or will be applied to the upper arm of the patient 
covering a surface of approximately 20 square centimeters. Laboratory measures of 
plasma blood levels were or will be obtained as shown in the examples below. The 
results generally demonstrate or are expected to demonstrate good absorption 
transdermally using lecithin organogel matrix as the vehicle. Some patients were or 
will be evaluated by means of a structured evaluation form (Fig. 1), completed at a 
frequency of at least one time per week. Patients were or will be evaluated both for all 
the present symptoms as well as any side effects from currently administered 
medications. This is believed to make it possible to note changes on an ongoing basis. 
In general, for psychiatric patients, those with the most clear cut and uncomplicated 
diagnoses of major depression experienced, or are expected to experience, the best 
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HUmders or with concealed substance abuse 
results. Patients with severe personality disorders or wnn tu 

disorders generally did less well. 

;Pflp(rjmental 

f x ample 1 

One hu„d,ed grams of .cci.hln soy. (granular) and p.66 grams sorbic acid (NF- 
FCC powder) we dispersed in 100 grams (.17 mi.,i,i.ers (mL)) of isopropy. 
NF and allowed ,o stand overnight. Appro*ima,c,y 220 miUili.ers of ,ec i.hin-isopropy, 
palmiule in a form of a liquid of a syrup consistency was formed. 

* 

^^ne hundred grams of .ecithin soya (granular) and 0.66 grams sorbic add (NF- 
FCC powder) is dispersed in 100 grams (1 .7 milliliters) of isopropy! myristate NF and 

• u, A^^vimatelv 220 milliliters oflechhin-isopropyl . 
allowed to stand overnight. Approximately x^v 

myristate in a form of a liquid of a syrup consistency is formed. 

i 

< 

Example.3 . or 

A beaU, was prepared by measuring .. a volume of 100 milhhters. It «- 
considered important .0 measure .he volume accuracy rathe, than using beaker 
marking, An amount of Pluronic F127 NF (20 grams fo, a 20 percent gel, 30 grams 
for a 30 percen, gel, 40 grams for a 40 percent gel) was mixed with 0.3 grams 
potassium sorbate NF. P.c«gcra,ed purified water was added in an amoun, sufficten, 
to bring the volume to 100 milliliters When all of the granules had been we. the ge, 

was refrigerated. Solution took place upon coding, taking 12 .0 24 hours. A. 

resulting 100 milliliters ofP.uronic ge, was kept refrigerated, since the gel wtU sohddy 

at room temperature. 

^j^ - ^ arople 4 

Nine grams of carbamate in table, form was ground in mortar and pes.... 
4.3 milliliters of ethoxy diglyc„l was added and mixed ,o form a creamy pasn, >3.2 
mimihers of soya .echhin was added and naxed unti. smooth. The resuhtng 24 cc of 
solution was pu, into a 60 cc syringe. Abou, 36 cc Pluronic F.27 ge, 20 percent 
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(made acceding to Example 3) was placed in another syringe. The material was 
mixed well between syringes to yield 60 cc of carbamazepine organogel havmg a 
strength of 1 50 milligrams (mg) per milliliter. In some cases, the mixture was run 
through an ointment mill to reduce particle size. 

Sixty 100 milligram tablets of buproprion were ground and strained to form . 
fine P ov,d«r. The buptoprion powde, was dissolved in 30 cc punned water, placed » 
. f,.tcr and washed with 10 ,o 20 cc purified water. The filtrate was used to make . 
percent Plutonic gel using the procedures from Example 3, substituting filtrate for . 
equivalent volume of water, and store* in a refrigerator: Thirteen mi.lin.ers of soy. 
lecithin was mixed with one-half the buproprion P.uronie gel and mixed between 
syringes to form a firs, batch. Thirteen mim.iters of soy. .ecithin was mixex. wth the 
second half of.hc buproprion Plutonic gel and mixed between syringe, .o form . 
second batch To each batch was added sufficient Plutonic ge. F,27 (mad. accordtng 
,„ example 3) to yield a total of two 60 cc batches of buproprion HC. organogel 
having a strength of 1 5 milligrams per milliliter. 

Exam ple 6 . . . 

600 milligrams of fluoxetine HC. (in the form of thirty 20 mi.ltgram capsules) 

was placed in a beaxer and dissolved in approximately 18 cc of 95 percent ethyl 
alcohol. The solution was filtered thtough a filte, funnel using fine filter paper. The 
tesidue was washed with 95 petcen, alcohol The filt.ate was hcted. main.atnmg a 
temperature less than 85' C, to evaporate the alcohol to concentrate to 1 to 2 
milliliters. 600 milligrams of isopropy. palmitate was combine, with 600 mdhgrams of 
soya lecithin (granular), se, aside and allowed to liquefy. Upon liquefaction, 
syrupy consistency was obtained. 1.2 grams of the mixture was drawn ,n.o . 10 
miimiter syringe and the alcoholic soiution of fluoxetine HC! was drawn into another 
syringe The two syringes were attached together with a Luer-Luer adapter and the 
ge, was thoroughly mixed. A., of the organoge. was then transferred into one synnge 
and the empty syringe was disconnected. Sufficient quantity of 20 percent Phrrontc 
F127 ge. (formed as described in Example 3) was drawn into the empty synnge to 



make . .o,al of 6 mil.ili.ers when added to .he volume in .he o.her syringe. A L»er- 
Luer adap.e, was a.,ached and .he con,cn.s of .he .wo syringe* was ,cmn.«l un..! . 
smoo.h creamy mixmre was ob.ained. All .he mixlure was uansferred .n,o on.^ 
syringe, ,he cmp.y syringe was removed and ,he Luer-Luer adap.e, was removed. 

A Luer-oral »dap.er was a.uched .o .he mixlure and .ransferxed .0 srx 1 
millili.er oral syringes, was filled wi.h . millilhe, of .he ge.. In .his way, each synnge 
comained five 20 milligram doses, or «» 10 milligram doses .0 yield a .O..I of60 
doses off.uoxc.ine in lecnhin organogel having a s..eng<h of 10 milligrams per 0.1 
milliliters. 



Example 7 

Twelve 250 milligram <able,s of nefazadonc were crushed in a mortar and 
P es..e and pu, .hrough a s.raine,. 4J mi.,i.i,e,s of e,ho*y diglyco. (8 percen.) w« 
added and mixed. In cases in which all panicles were no, dissolved, 2 mrll.ll.era of 
Pluronic were added and mixed. 13.6 millilhers of soy. leci.hin were added and 
mixed. The resuhing mix,u,e was pu, in.o syringes wi.h a Luer adap,er and rmxed 
well, Suffice, Pluronic F127 gel, prepared according ,0 Example 3, was added .0 
achieve a volume of 60 cc and mixed well .0 yield 60 cc ofnetodone organogel 
having a slrcngih of 50 milligrams per millilher. 

I 

Example 8 . 

Thiny 40 mill.gram .ab.e.s of pa.oxc.ine were crushed and run .hrough a 
suainer, discarding green coa.ing ma.crial. 4.8 mil.ili.ers of e.hoxy diglycol was added 
.0 ,he powde, and mixed in a mona, and pes,le. Pony mi.lili.ers of P.uronre F127 gel 
20 percen,, formed according .o Example 3. was add*, in gradua.ed amoums .o .he 
powder and mixed un.il smoo.h using a spa.ula. 13.2 m,.lili.ers of soy. lecnhm was 
added and mixed well and .he resuhing ma.crial placed in.o syringes .nd suffice*. 
qU a„,i,y of Pluronic ge. was adde, ,o bring ,he volume .o 60 millilhers. .n .hose such 
cases wbere panicle size of.be resuhing ma.eria, was .oo large, .he ceam was run 
.hrough an oimmen, mill .o yield 60 mil.ili.ers ofparoxoine organogel havmg a 
strength of 20 milligrams per milliliter. 
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Example 9 „ . . 

Tlurty 1 00 milligram tablets of sertraline were cashed into a fine powder and 
strained, discarding the yellow coating. Sufficient amount of Pluronic F127 gel 20 
percent (formed according to Example 3) was added to achieve a volume of 38 
milliliters and mixed well in a mortar and pestle until a smooth cream was achreved. 
This material was placed into syringes and mixed between the syringes to obtatn a 
compact cream. 13.2 milliliters of soya lecithin was added and mixed well between the 
syringes using about 20 pumps. Sufficient quantity of Pluronic F127 ge, 20 percent • 
W as added to yield 60 milliliters of sertraline gel having a strength of 15 milligrams per 
milliliter. 

i 

Ex ample 10 . . in 

Vcnlafaxine hydrochloride has . solubilhy in wa.er of 572 mg/mL (adjusted to 

-ionic s„c„g,h of 0.2 M wi,h sodium ch,oride). PorTy-five 100 milligram table,, of 
venlafaxine were cashed and put through a strainer. The powder was dM - 
cc purified water, the solution place, into a fd.er and washed with 10 cc purified 
water. The filtrate was used to make a 20 percent Pluronic gel using the procedures of 
Example 3 (substituting the filtrate for an eouiva.cn, amount of water) and placed ,n,o 
a refrigerator overnight. 13.2 milliliters of soya lecithin were drawn into » synnge wth 
a Luer loc The ve„.af,xine Pluronic gel was drawn into another syringe couple, to 
the firs, syringe and mixed we... Sufficient P.uronic F127 gel was added to achreve a 
volume of 60 cc with a strength of 75 mg. per cc. 
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Example 1 1 , A 

, 5 grams of sodium valproa.e (DepaKo.c) was ground in mortar and pestle. A 

mL of e,hoxy diglycol was added and mixed well to form a creamy paste. 1 9.» mL of 
soya lecithin was added and mixed un.i, smoo,h. The resu.ring 2, cc of solutron was 
pu, in,o 2 syringes wi,h a Luer Loc and mixed well. The mix,u,e was divrded so ,ha, 
half is in each syringe. Using another 60 cc syringe. P.uronic 30% ge. was added to 
each ,o bring each syringe ,o a volume of 45 mL. 
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Example 1? 

Paroxetine hydrochloride has a solubility in water of 5.4 mg/mL. Paroxetine 
(Paxil) gel was piepaied, according to the procedures of example 8. A dosage of 40 
mg per day was self-administered by a 59 year old male patient by application to the 
skin, for a period of at least 1 hour. No skin irritation was reported. After 210 days, 
blood was drawn and blood serum level of Paxil was determined to be 0 nanograms 
(ng) per mL, while typical reference levels are 49 ± 26 ng/mL, indicating possible poor 
absorption or lab error. Clinical evaluation of the patient over a 210 day period of 
such transdermal administration indicated benefit to patient without GI side effects 
similar to that noted with oral preparation. 

I 

Example 13 

Sertraline hydrochloride is slightly soluble in water and isopropyl alcohol and 
sparingly soluble in cthanol. Sertraline (Zoloft) gel was prepared, according to the 
procedures of example 9. A dosage of 1 00 mg per day was self-administered by a 54 
year old female patient by application to the skin, for a period of at least 1 hour. No 
skin irritation was reported. After 19 days, blood was drawn and blood semm level of 
Zoloft was determined to be 5 ng/mL, while typical reference levels are 30-200 mg/mL 
indicating possible limited absorption or lab error. 
Example 14 

Fluoxetine hydrochloride has a solubility in water of 14 mg/mL. Fluoxetine 
(Prozac) gel was prepared, according to the procedures of example 6. A dosage of 20 
mg per day was self-administered by a 54 year old female patient by application to the 
skin, for a period of at least 1 hour. No skin irritation was reported. After T days, 
blood was drawn and blood serum level of Prozac was determined to be 45/45 ng/mL, 
while typical reference levels are 50-480 ng/mL indicating good absorption. There was 
evidence of patient benefit f T om the clinical evaluation. 



Example IS 

Carbamazepine is practically insoluble in water and soluble in alcohol and in 
acetone. Carbamazepine (Tegretol) gel was prepared, according to the procedures of 
example 4. A dosage of 400 mg per day was self-administered by a 55 year old male 
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patient by application .0 .he skin, for a period of,, leas. 1 hour. No skin irrit.tton was 
.cponed. Afle, 120 days, blood was drawn and blood serum level of Tegretol was 
deemed >o be 4.6 micrograms <pg) per ml. , while .ypica! therapeutic levels are 4- 
,0 ug/mL indicating good absorption. There were.no GJ side effects and the patten, 

demonstrated clinical improvement. 

F.xarnpie 1 6 , . ■ _ e - , 

Carbamate (Tegretol) gel was pteparcd, according .0 the procedures of 
example 4. A dosage of200 mg per day was se.f-admi»is,cred by a 53 year o.d male 
patient by application to the skin, for a period of a. !e,s. 1 hour. No skin irritatton v«s 
. reported. After 60 days, blood was drawn and blood serum level of Tegretol was 
declined to be 10.8 pg/mL, while typica. therapeutic levels rue 4-10 Ug/mL 
indicating excellent absorption. There were no Gl side effects and the patten, 
demonstrated clinical improvement. 

E2 ^ D ^rar 1 ne'(Zo.o ft ) gel was prepared, according to the procedures of example 9. 
A dosage of 50 mg per day was se.f-administercd by a 53 year old ma.e pat.ent by 
app.ication to the slcin, for a period of at least 1 hour. No slcin Ration was report^ 
After 63 days, b.ood -s drawn and b.ood serum .eve. of Zoloft was determ.ned to 
23 ng/mL, whi.e typica. reference .evcls are 30-200 mg/mL. The pat.ent 
demonstrated a good clinical response without Gl side effects. 
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"Example 18 , r 

Carbamazepine (Tegretol) gel was prepared, according ,o .he procedures of 

example 4. A dosage of 200 mg per day was selfadministered b, a 47 year old male 
paticn, by application to the skin, for a period of a, leas, 1 hour. No sktn 
reported. After 9, days, Hood was drawn and blood sentm level of Tegretol was 
determined to be less than 0.5 »g/mL, while typical therapeutic levels are 4-.0 pg/mL, 
indicating poor absorption, lab error, o, patient non-compliance. 
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Example 19 

Bup.oprion is highly soluble in water. Bupropion (Wdlbutrin) gel was 
p.epared, according to the procedures of example 5. A dosage of 100 mg per day was 
self-administered by a 47 year old male patient by application to the skin, for . period 
of at least 1 hour. No skin irritation was reported After 44 days, blood was drawn 
and blood semm level of Wellbutrin was determined to be .less than 0.5 ng/mL, whrle 
typical therapeutic levels are 10-30 indicating poor absorption, lab error, or pat.ent 
non-compliance. 

i 

Fluoxetine gel was prepared, according to the procedures of example 6.. 
Typically, a total daily adult dosage of fluoxetine as applied to the skin according to 
the present invention is between about 20mg and 200 mg, more preferably between 
about 20 mg and about 160 mg, more preferably about 80 mg. Dosages for non-adults 
and/or non-human mammals may need to be adjusted, e.g. proportionally to body ■ 
weight. A dosage of 20-60 mg per day was self-administered by 5 patients, mcludmg 
that of example 13 and also including a 44 year old male patient, a 53 year old female 
patient, a 47 year old male patient and a 36 year old female patient by a PP hcat,on to 
the skin for a period of at least 1 hour. No skin irritation or gastrointestinal s.de 
effects were reported. Clinical evaluation of the patients over a 30-180 day penod of 
such transdermal administration indicated a clinical .esponse ranging from complete 
remission of symptoms to moderate improvement. 

Example 21 

Fluoxetine gel was piepared, according to the procedures of example 6. A 
dosage of 80- 1 60 mg per day was self administered by a 50 year old female by 
application to the skin, for a period of at least 1 hour. No skin irritation was reported. 
After 7 days at the 80 mg dosage level blood was drawn and the blood serum of 
fluoxetine was determined to be 34 ng/mL fluoxetine and 25 ng/mL norfluoxeune, 
while typical reference levels are 50-480 ng/mL, indicating good absorpt.on. There 
was evidence of patient benefit from the clinical evaluation. The dosage was then 
increased to 160 mg per day and administered by the same method. After 7 days at the 
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160 mg dosage level blood was drawn and .he blood serum level of fluoxetine was 
determined .o be 90 ng/mL fluoxetine and 25 ng/mL no. fluoxetine, indicat.ng good 
absorption. There was evidence ofinacascd patient benefit at this higher dosage level 
which correlated positively with the higher plasma level. The patient has been 
receiving the medication continuously for a period of 5 months. 

• - 

t 

Fx ample 22 . , 

Fluoxetine gel was prepared, accotding to the procedures of example 6. A 
dosage of 80-160 mg/day was self administered by a 38 year old female by apphcat.on 
to the skin, for a period of at least 1 hour. Mo skin, irritation was reported. After 7 
days at the 80 mg dosage level, blood was drawn and the blood serum level of 
fluoxetine was determined to be 25 ng/mL of fluoxetine and 25 ng/mL norfluoxet.ne. 
There was evidence of patient benefit from the clinical evaluation. The dosage was 
then increased to 160 mg per day and administered by the same method. 

* 

Example 23 ■■ , _ _ . Q 

Sertraline (Zoloft) gel was P-Rarcd, acceding ,o .he procedures of example 9. 

A dosage of 50-200 m e pe, day was sc.f-»d.ninis,e,cd by 6 pa.ien.s, including -hose of 
camples ,2 and ,6 and also including a 60 yea, old male pa.ien,. a 53 ye* old m. e 
naticn, a 48 year old male pa.ien,, a 38 yea, old male pa.ien, and a 47 yM , old male 
pa,ie„.' by application .o ,he skin, fo, a period of a, leas, , hour. No skin irritat-on o, 
gasuoin.estina. side effects were reporud dunca. evaluation of ft. pa,ien,s over a 7- 
90 day period of such ..ansderma. administration indica.ed responses ,ang.ng from 
compleic .esolulion of dcp.ession ,0 no noticeable response. 

« 

Example 24 £. 

Ca,bama.cpine (Tegretol) gci was p.epareJ, adding ,o ,he p.ocedures of 
example 4. A dosage of 200-400 mg per day was self-admi„is.e,ed by 6 patterns 

.... , ,,», ,a ,5, „d 17 and also including a 48 year old female 
including those of examples 14, 15 ana t •"«■ 

patient, a 48 yea, old male pa.ien, and a 54 yea, old female pa.ien,, by ap P bea,,o„ ,0 
the skin, fo, a period of a. leas, 1 hou,. No skin Wtation o, gasuointestina. s,de 
effects were tepced The clinical evaluation ofthe patterns over . 30-300 day penod 
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of such transdermal administration indicated responses ranging from moderate 
improvement to no positive clinical response. 

Example 25 

Paroxetine (Paxil) gel was prepared, according to the procedures of cxa*mple 8. 
5 A dosage of 20 mg per day was self-administered by the patient of example 12 as well 
as by a 15 year old female patient by application to the skin, for a period of at least 1 
hour. Mo skin irritation was reported. Clinical evaluation of the patients over a 30-210 
day period of such transdermal administration indicated moderate clinical improvement 
of depression. 

i 

I 

10 Example 26 

Five 1 50 mg tablets of amitriptylene were crushed and run through a strainer. 
The powder was put into syringes with a Luer Loc and mixed well with 2 mL ethoxy 
diglycol. About 6 mL Pluronic Gel 20% was added and mixed well. 6.6 mL Soya . 
Lecithin was added and mixed well. This mixture was thinned to 30-mL total volume 
1 5 with Pluronic Gel 20% and mixed well. The resulting mixture having a strength, of 
25 mg/mL was placed in appropriate dispensing device. 



Example 27 

Amitriptyline (Elavil) gel was prepared, according to the procedure of example 
23. A dosage of 25 mg per day was self-administered by a 47 year old male patient. 
20 Administration was by application to the skin, for a period of at least 1 hour. No skin 
irritation or gastrointestinal side effects were reported. Clinical evaluation of the 
patients over a 100 day period of such transdermal administration indicated an 
apparently good clinical response, comparable to that achieved with oral medication. 



Example 28 

25 Tra^adone (Desyrel) gel was prepared, according to a procedure similar to that 

of example 7. A dosage of 50-150 mg per day was self-administered by 2 patients, 
including a 36 year old female patient and a 47 year old male patient. Administration 
was by application to the skin, for a period of at least 1 hour. No skin irritation or 
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gastrointestinal side effects wee reported. Clinical evaluation of the patients over a 42- 
90 day period of such transdermal administration indicated a good to excellent clinical 



response. 



Example 29 

Venlafaxine (Effcxor) gel was picparcd, according to a procedure similar to 
that of example 9. A dosage of 1 50-225 mg per day was self-administered by 2 
patients, including a 54 year old female patient and a 55 year old male patient. 
Administration was by application to the skin, for a period of at least 1 hour. No skin 
irritation or gastrointestinal side effects were reported. Clinical evaluation of the 
patients over a 15-165 day period of such transdermal administration indicated a 
response ranging from no clinical improvement to mild clinical improvement. 

Fx ample 30 

Propanalol (Inderol) gel was prepared, according to a procedure similar to that 
of example 8 to produce a gel having a strength of 40 mg of propanalol per mL of gel. 
A dosage of 80 mg per day was self-administered by 2 patients, including a 36 year old 
female patient and a 47 year old male patient. Administration was by application to the 
skin, for a period of at least 1 hour. No skin irritation or gastrointestinal side effects 
were reported. Clinical evaluation of the patients over a 100 day period of such 
transdermal administration indicated results compa.able to those achieved with oral 
medication. 



Example 3 1 

Buproprion (Wellbutrin) gel was prepared, according to a procedure described, 
in example 5. A dosage of 150-200 mg per day was self-administered by 3 patients, 
including that of example 18, and also including a 38 year old male patient and a 53 
year old female patient. Administration was by application to the skin, for a period of 
at least 1 hour. No skin irritation or gastrointestinal side effects were reported. 
Clinical evaluation of the patients over a 5-45 day period of such transdermal 
administration indicated equivocal results. 
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Example 32 

Valproic acid (Depakote) gel was prepared, according to a procedure similar to 
that of example 4. A dosage of 1000 mg per day was self-administered by a 38 year 
old male patient. Administration was by application to the skin, for a period of at least 
5 1 hour. No skin irritation or gastrointestinal side effects were reported. Clinical 
evaluation of the patients over a 30 day period of such transdermal administration 
indicated results comparable to those achieved with oral medication. 

Exam ple 33 

Valproic acid (Depakote) gel was prepared according to the procedure of 
1 0 example 11. A dosage of 500- 1 000 mg was self administered by two male patients, 
ages 41 and 49. Administration was by application to the skin, for a period of at least 
one hour. Minimal skin irritation and ho gastrointestinal side effects were reported. ^ 
Clinical evaluation of the patients over a period of two months indicated a good . 
response to treatment. After 28 days, blood was drawn and a serum valproic acid level 
15 of 26 ug/mL was obtained for the 49 year old patient (while taking 250 mg twice • 
daily), with a therapeutic, cference range of 50-150 ug/mL. This indicated, fair . 
absorption, and the dosage was raised to 500 mg twice daily, with a further 
improvement in clinical response. The 41 year old patient reported a good clinical 
response to an initial dosage of 250 mg administered twice daily, but a serum valproic 
20 acid level of only 1 ug/mL was obtained. The dosage was increased to 500 mg twice 
daily, and a similar serum valproic acid level was obtained. The disparity between the 
clinical response and the plasma level might be explained either by laboratory error or 
placebo effect. 



Fxample 34 

25 A gel containing reboxetine (sold under the trade name Edronax) is prepared 

according to a procedure similar to that described in example 5 but using reboxetine in 
place of buproprion. The resulting mixture will be self administered by patients by 
applicat ion to the skin for a period of at least 1 hour. No skin irritation or 
gastrointestinal side effects are expected. Clinical evaluation of patients over a 5-45 
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day period of such transdermal administration is expected to indicate a good lesponsc 
to treatment. 

Example 3 $ 

Nefazodone (Scrzone) gel was prepared, according to a procedure described in 
5 example 7. A dosage of 100 mg per day was self-administered by a 61 year old (male, 
female) patient. Administration was by application to the skin, for a period of at least 
1 hour. No skin irritation or gastrointestinal side effects were reported. Clinical • 
evaluation of the patients over a 21 day period of such transdermal administration 
indicated a good response to treatment. 

i 

i * 

i 

10 ExampkJS 

1 gram of permoline tablets are crushed in a mortar and then dissolved in 
propylene glycol, just sufficient to effect dissolution. 3 mL of propylene glycol or 95% 
ethyl alcohol is added to form a paste. 6.6 mL soya lecithin is added to the mixture in 

the mortar. The mixture is placed in two syringes with a Luer Loc and mixed 

" ( 

15 thoroughly. Each syringe is filled to 30 mL Pluronic F127 20% gel and mixed between 
syringes to produce a mixture having a strength of 33 mg/niL. The mixture is put in an 
appropriate dispensing device. 

A 1 6-ycar-old female with an established diagnosis of Attention Deficit 
20 Disorder had been treated successfully with oral permoline (Cylert) for about 6 

months. To potentially decrease the risk of liver damage associated with long-term 
use, permoline prepared according to the procedure of example 36 will be administered 
transdermally, by application to the skin for a period of at least one hour. No skin 
irritation is expected. The clinical results arc expected to be comparable to those 
25 obtained with the oral medication, although the dosage may have to be adjusted 
upwards to achieve adequate plasma levels. 

For psychiatric patients, some have received two or more 
psychopharmaceuticals, and in some cases, two or more of the above examples 
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describe differ cnt evaluations for the same period of administration of a 
psychopharmaceutical agent. 

Of the patients who have received prescriptions for one or more of the 
medications as described in the examples above, each had previously demonstrated a 

5 significant intolerance to oral administiation of one or more medications, prior to 

instituting transdermal administration. The laboratory measures of plasma blood levels 
described above for transdermal^ administered Fluoxetine, Valproic acid, Sertaline 
and Carbamazepine are believed to demonstrate good absorption transdermal^ using 
lecithin organogel matrix as the vehicle. The single laboratory measure of Paroxetine 

10 plasma level indicaicd poor absorption, laboratory error, or patient non-compliance. 

However, the patients' clinical response indicated positive medication effect. Both the 
laboratory measure of Buproprion and the patient clinical responses indicated poor or 
equivocal absorptions and results. Patient tolerance of transdermal administration has 
been good to excellent. Patients in the example above who suffered very severe GI 

15 side effects using oral preparations were more tolerant of the inconvenience of rubbing 
on the gel than were patients who had experienced only mild to moderate side effects. 
In general, more highly motivated and treatment-compliant patients also had a higher 
rate of sustained compliance. 

Patients in the examples above were evaluated by means of a structured 

20 evaluation form depicted in Fig. 1, which was completed at a frequency of at least one 
time per week for each patient receiving transdermal medication according to the 
present invention. The patients were evaluated both for all present psychiatric 
symptoms as well as any side effects from currently-administered medications. In 
general, it is believed that patients with the most clear cut and uncomplicated diagnosis 

25 of major depression experienced the best results. In general, patients with severe 
personality disorders or with concealed substance abuse disorders did less well. 

Example 38 

1 800 mg of gabapentin in powder form is dissolved with 1 mL propylene glycol 
in syringes with a Luer Loc. 6.6 mL of Soya lecithin is added and mixed thoroughly 
30 between syringes. The resulting material is placed in a device for dispensing measured 
amounts. 
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Example 39 

Gabapcntin mixtures of 2% and 4% will be prepared by substituting 1200 mg 
gabapcntin or 600 mg gabapcntin in place of 1 800 mg gabapcntin, in example 38. 

Example 40 

Gabapcntin, p.cpaied according to Example 38 or 39, will be combined with 
cither 3% or 5% Lidocaine in varying ratios. 



Example 41 

4% gabapentin, pieparcd according to Example 38 or 39, will be combined 
with 7% carbamazepine and 7% amitriptylene. 

10 Example 42 

2% gabapcntin, prepared according to Example 38 or 39, will be combined 
with 2% carbamazepine and 1 % Piroxicam, which is expected to yield better 

♦ 

penetration into muscle tissue. 

> i 

Example 43 

1 5 Gabapentin, picpared according to Example 38 or 39, in concentrations 

ranging from 2%-6% will be combined with clonidine in concentrations between .2% 
and .3%. 



Example 44 

A 56-year-old woman had painful upper and lower extremity spasms as a result 
20 of spastic quadriparcsis resulting from an injury. Oral gabapentin, an anticonvulsant, . 
had been administered previously, but had caused a "drugged" feeling, one of the 
commonly reported side effects with this agent. It was believed that use of transdermal 
gabapentin might provide local relief by achieving high local tissue concentrations near 
the site of administration without correspondingly elevated blood plasma levels. It is 
25 known that other anticonvulsants, such as carbamazepine, are useful in reducing 
neurogenic pain. Gabapentin's solubility in water exceeds 10%, making systemic 
absorption less likely. Gabapentin p.epared according to the procedure of example 38 
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was self-administered by application to the skin in the area of pain. The patient 
reported moderate relief of spasms over a period of one week, with no systemic side 
effects and no report of skin irritation. 

In light of the above description, a number of advantages of the present 
5 invention can be seen. The present invention provides for psychopharmaceutical and 
other pharmaceutical treatment using a transdermal delivery system. The invention 
makes it possible to provide such treatment to patients for whom oral delivery is 
suboptimal, such as patients who experience gastrointestinal or other side effects, 
patients who experience poor absorption for orally delivered pharmaceuticals and/or 

10 patients who benefit from delivery over an extended period or a relatively rapid 

delivery or higher rate of incr ease of plasma levels. The present invention is able to 
achieve delivery of therapeutic amounts of pharmaceuticals, for at least some patient 
populations, substantially without skin irritation, gastrointestinal or other side effects 
associated with orally-delivered pharmaceuticals, especially psychopharmaceuticals, 

1 5 and have received clinical benefits comparable to or greater than those received by 
patients to whom corresponding pharmaceuticals were administered orally. 

A number of variations and modifications of the invention can also be used. 
Other types of psychotropic or psychopharmaceutical medications for which the 
described transdermal delivery may be used including psychostimulant medications. 

20 One example of a psychostimulant medication is Methylphenidate (sold under the trade 
name Ritalin) used in the treatment of attention deficit hyperactivity disorder (ADHD). 
Methylphenidate typically has a 2-4 hour duration of action necessitating frequent 
dosing of a patient which is particularly difficult to accomplish with children in school. 
It is believed that by using transdermal administration, it will be possible to achieve an 

25 extension of effective dosing throughout the day, eliminating the need for frequent oral 
medication administration; It is believed that transdermal administration will also 
eliminate peaks and valleys of blood plasma levels which, it is believed, will be more 
clinically effective. It is believed similar results will be obtained with other 
pharmaceuticals, for example, Dextroamphetamine (under the trade name Dexednne) 

30 although it is believed the need is less acute since a time release "spansule" form of the 
medication is available which typically has a 5-6 hour duration of action. Another 
group of psychotropic medications which, it is believed, will benefit from transdermal 
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delivery includes antipsychotic medication such as those used in the treatment in 
schizophrenia. 

Embodiments of the invention include, but are not necessarily limited to, use 
by patients with enteric absorption deficits. 

Although, in at least some of the embodiments described above, the 
pharmaceutical was provided by crushing and/or sieving tablets which include fillers or 
binders in addition to the pharmaceutical, the present invention can also be used by 
mixing, with the gel, the pharmaceutical in a relatively pure form, without filler. It is 
believed that this approach is likely to improve pharmaceutical delivery. In some 
embodiments, selected enzymes or other materials that act as transdermal delivery 
enhancers may be included. Carriers such as organogel lecithin matrix may be 
enhanced or replaced by, for example, reverse micelles (water and oil microcmulsions) 

and/or lyposomes (lipid vesicles). 

Although the present invention has been described by way of self-administered 
doses in the form of a gel applied to the skin by the patient, the present invention can 
also be implemented by providing the transdermal preparation in premeasured doses 
preferably in connection with an adhesive or other covering or patch so that the 
dosage may be administered e.g. by placing the adhesive patch on the skin of the 
patient. Although the invention has been described in connection with positioning the 
psychopharmaceutical gel on the arm of a patient, other positioning on the skin of a 
patient can also be used. Because, depending on .he formulation, speed or duration of 
transdermal delivery may vary as function of skin location, in one embodiment the 
location of the skin to which the pharmaceutical is applied is selected so as to relatively 
increase or decrease the delay speed duration, or rate of delivery of the pharmaceutical, 
either with respect to a particular tissue or systcmicaJly. For example, when a rapid . 
rise in blood serum levels is desired, a placement which enhances delivery rate, such as 
behind the ear, can be used. When it is desired to enhance dose or delivery rate 
locally, the transdermal formulation may be positioned adjacent the desired treatment 
area. Membranes or matrices, such as a polymer matrix, may be used to limit or 
control delivery rates. In addition to transdermal gel or patch delivery, delivery of the 
transdermal or aerosol formulation can be achieved, e.g. by administration as 
nosedrops, eardrops, eyedrops and/or suppositories. 
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Although lecithin organogel lias been described as a delivery matrix, other 
lecithin materials can be used including lecithin combined with Pluronic Gel, or 
Carbopol. Although the examples above describe a gel which combines lecithin 
organogel with a polymer gel such as Pluronic gel, lecithin gel can be provided without 
5 combining with Pluronic gel or may be combined with other gels such as Carbopol. 
Although in the above examples, pharmaceuticals were combined with gels to provide 
concentration such that an effective dose occupies between about 1 mL and about 2 
mL, other ratios can be used to provide for larger or smaller volume of gel per 
effective dose. Although a lecithin or lecithin gel carrier is described, it is believed 

10 transdermal delivery of at least some of the prescribed pharmaceuticals can be achieved 
using other carriers, or without using any carrier. Unless otherwise noted, an effective 
dose refers to a mass or volume of fluoxetine delivered across the skin. Preferably, an 
effective dose is delivered to the target tissue or.systemically in an amount or manner 
to acheive therapeutically helpful amounts or concentrations in the target tissue or 

15 systemically (such as indicated by a blood plasma level). 

In one embodiment, medications dispensed in transdermal gel form will be 
dispensed in unit doses, such as blister packs. The gel will be extruded from the blister 
pack, and rubbed on the administration site. The dosage will be adjusted by varying 
the number of unit dose applied. This will ensure accurate dosimetry and will avoid 

20 contamination of the gel. 

Although the application has been described by way of a preferred embodiment 
and certain variations and modifications, other variations and modification can also be 
used, the invention being defined by the following claims. 
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WHAT IS CLAIMED IS: 

1. A composition comprising: 

f 

an effective amount of a psychopharmaceutical composition; 
lecithin organogel; 

2. The composition of claim 1, wherein said psychopharmaceutical is 
selected from the group consisting of sertraline, fluoxetine, carbamazepine, 
amitriptylene, trazadone, fluvoxamine, permoline, pcrgolide, bromocriptine mesylate, 
propanolol, buproprion, ieboxetine, valproic acid, and nefazodone. 

3. A method for pieparing a composition for transdermal delivery of a 

psychopharmaceutical comprising: 

preparing a fust psychopharmaceutical in liquid or finely-divided form; 
mixing said psychopharmaceutical with lecithin organogel; 

4. A method for treatment of humans comprising: 

preparing a composition comprising a psychopharmaceutical and lecithin 
organogel; 

applying to the skin of said human a volume of said composition containing an 
effective dose of said psychopharmaceutical. 

5. A composition comprising carbamazepine and lecithin in a ratio of 
approximately 9 rng carbamazepine to 13.2 mL lecithin. 

6. A composition comprising buproprion and lecithin in a ratio of about 6 

g buproprion to 13.2 mL lecithin. 

7. A composition comprising icboxeiine and lecithin in a ratio of about 1 g 

reboxetine to 6.6 mL lecithin. 

8. A composition comprising fluoxetine and lecithin in a ratio of about 600 
mg fluoxetine dissolved in 95% ethyl alcohol reduced to 1-2 mL, combined with 1.4 

i 

mL lecithin. 

9. A composition comprising nefazodone and lecithin in a ratio of about 3 

g nefazodone to 13.6 mL lecithin. 

1 0. A composition comprising pemoline and lecithin in a ratio of about 

1 .125 g pemoline to 6.6 mL lecithin. 

11. A composition comprising sertraline and lecithin in a ratio of about 4.5 

g sertraline to 13.2 mL lecithin. 
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12. A composition comprising peigolide and lecithin in a ratio of about 1 g 

* 

pcrgolide to 6.6 mL lecithin. 

13. A composition comprising bromocriptine mesylate and lecithin in a 

ratio of about 1 g bromocriptine mesylate to 6.6 mL lecithin. 
5 14. A composit ion comprising fluvoxamine and lecithin in a ratio of about 

1 g fluvoxamine to 6.6 mL lecithin. 

15. A composition comprising amhriptylene and lecithin in a ratio of about 

750 mg amhriptylene to 6.6 mL lecithin. 

16. A composition comprising propanolol and lecithin in a ratio of about 

10 1 g propanolol to 6.6 mL lecithin. 

17. A composition comprising trazodone and lecithin in a ratio of about 1 g . 

trazadone to 6.6 mL lecithin. 

18. A composition comprising valproic acid and lecithin in a ratio of about 

15 g sodium valproate to 19.8 mL lecithin. • ( 
15 19. A composition comprising about 600 mg fluoxetine, 600 mg isopropyl 

palmitatc, 600 mg granulaT soya lecithin, 18 cc 95% ethyl alcohol and 6 milliliters 20% 
Pluronic gel. 

20. A composition, as claimed in any of claims 5, 6, 7, 8, 9, 10,1 1, 12, 13, 
14, 15, 16, 17 or 18, further comprising a sufficient quantity of 20% PluronicF127 to 

20 provide a total volume of at least about 60 cc. 

21 . A method for treatment of mammals comprising: 

preparing a composition comprising a pharmaceutical in finely-divided or liquid 
form, wherein said pharmaceutical is selected from the group consisting of 
fluoxetine, 

■ 

25 buproprion, 

reboxetine, 

carbamazepine, 

valproic acid, 

sertraline, 
30 fluvoxamine, 

nefazodone, 

trazadone, 

amitriptylene, 
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propanolol, 
pcrmoline, 
pergolide, 
gabapcntin, and 
5 bromocriptine mesylate; 

applying to a first region the skin of said mammal a volume of said composition 
containing an effective dose of said pharmaceutical wherein said effective dose is 

delivered transdermally. 

22. A method, as claimed in claim 1, wherein said method is used for 

10 treatment of humans. 

23. A method, as claimed in claim 1, wherein said composition further 

comprises lecithin. 

24. A method, as claimed in claim 1, wherein said composition further 

comprises lecithin organogel. 
15 25. A method, as claimed in claim 1, wherein said composition comprises 

fluoxetine and lecithin in a ratio of about 600 mg fluoxetine to about 1.4 mL lecithin. 

26. A method, as claimed in claim 1, wherein said composition further 

comprises a transdermal transport enhancer. 

27. A method, as claimed in claim 1, further comprising selecting said first 
20 region for application of said composition so as to enhance the rate of increase in 

plasma level of fluoxetine. 

28. A method for treatment of humans comprising: 
dissolving fluoxetine in a liquid solvent; 

mixing said dissolved fluoxetine with lecithin, Pluronic gel and a transdermal 
25 transport enhancer to form a therapeutic gel wherein the weight of fluoxetine per 
volume of lecithin is about 600 mg fluoxetine to 1 A mL lecithin; 

selecting a region of the skin of said human so as to increase the rate of 
increase in plasma level of fluoxetine, compared to at least one other area of the skin of 
said human, in response to application of said therapeutic gel to said region; and 
30 applying said therapeutic gel to said region of the skin of said human. 

29. A composition comprising fluoxetine and a gel in a ratio of about 600 
mg fluoxetine per 1.4 mL gel, said gel selected to permit transdermal delivery of an 
effective dose of fluoxetine in response to application to the skin of a human. 
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30. A composition comprising: 
about 600 mg fluoxetine, 

i 

about 600 mg isopropyl palmitate, 
about 600 mg granular soya lecithin, 
5 about 1 8 cc 95% ethyl alcohol; and 

about 6 milliliters 20% Pluronic gel. 

31. A composition consisting essentially of: 

about 600 mg fluoxetine, 
about 600 mg isopropyl palmitate, 
10 about 600 mg granular soya lecithin, 

about 1 8 cc 95% ethyl alcohol; and 
about 6 milliliters 20% Pluronic gel. 

32. A system for transdermal delivery of a pharmaceutical, comprising, 
a pharmaceutical selected from the group consisting of: 

15 fluoxetine, 

buproprion, , ■ 

reboxetine, 

i * 

carbamazepine, 

valproic acid, 
20 sertraline, 

flu vox amine, 

nefazodone, 

trazadone, 

amitriptylene, 
25 propanolol, 

permoline, 

pergolide, 

gabapentin, and 

bromocriptine mesylate; and 
30 means for providing transdermal delivery of said pharmaceutical when 

applied to human skin. 

33. A system, as claimed in claim 32, wherein said means for providing 

transdermal delivery comprises lecithin. 
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34. A system, as claimed in claim 32, wherein said means for providing 
transdermal delivery comprises an organogel. 

35. A system, as claimed in claim 32, wherein said means for providing 
transdermal delivery comprises an adhesive patch. 

36. A product for transdermal delivery of a pharmaceutical made by a 
process which comprises mixing a pharmaceutical selected from the group consisting 
of . 

fluoxetine, 
buproprion,. 
reboxetine, 
carbamazepine, 

i 

valproic acid, 
sertraline, 
fluvoxamine, 
nefazodone, 
trazadone, 
amitriptylene, 
. propanolol, 
permoline, 
pergolide, 
gabapentin, and 
bromocriptine mesylate; 
with lecithin 1o form a therapeutic mixture. 
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Transdermal administration of Reboxetine 



Field of invention 

This invention relates to a device for transdermal administration of reboxetine, 
5 optionally encompassing salts, prodrugs and metabolites thereof; to the use of re- 
boxetine, optionally encompassing salts, prodrugs and metabolites thereof; for the 
manufacturing of a medicament to be administered transdermal Iy, and to methods of 
treating depression and/or symptoms associated with this condition and/or for treating 
addictive disorders and withdrawal syndromes, adjustment disorders, age-associated 

10 learning and mental disorders, anorexia nervosa, apathy, attention-deficit disorders due 
to general medical conditions, attention-deficit hyperactivity disorders, bipolar disor- 
ders, bulimia nervosa, chronic fatigue syndrome, conduct disorders, cyclothymic disor- 
ders, depression, dysthymic disorders, fibromyalgia and other somatoform disorders, 
stress incontinence, generalized anxiety disorders, inhalation disorders, an intoxication 

15 disorders, obesity, obsessive compulsive disorders and related spectrum disorders, op- 
positional defiant disorders, panic disorder, peripheral neuropathy, post-traumatic ?tress 
disorder, premenstrual dysphoric disorder, psychotic disorders, seasonal affective disor- 
der, sleep disorder, social phobia, specific developmental disorders and selective sero- 
tonin reuptake inhibition (SSR1) "poop out* syndrome and symptoms associated with 

20 said conditions, and/or for obtaining an anti-reserpine and/or noradrenaline reuptake 

inhibiting effect by transdermal administration of reboxetine, optionally encompassing 
salts, prodrugs and metabolites thereof. 
Background 

Reboxetine is the generic name of the pharmaceutical substance having the 
25 chemical name 2-(a-(2-ethoxyphenoxy)benzyl)-morpholine and its pharmaceutically 

acceptable salts. Reboxetine can be a free base, or it can include reboxetine methanesul- 
fonate (also called reboxetine mesylate) or any other pharmaceutically acceptable salt 
that does not significantly affect the pharmaceutical activity of the substance. Re- 
boxetine and a method of synthesis thereof are described in US 4,229,449. Methods of 
30 preparation are described in US 5,068,433 and US 5,391,735. Reboxetine is also known 
under the trade name EDRONAX^. 

Reboxetine is a selective and potent inhibitor of the reuptake of noradrenaline; it 
also has a weak effect on serotonin reuptake. Pharmacodynamic studies performed in 
vivo and in vitro indicate that reboxetine possesses antidepressant activity and a lower 
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incidence of side effects than commonly is seen with the tricyclic antidepressants. Re- 
boxetine is highly potent, with central nervous system (CNS) effects demonstrated at 
doses of 1 and 3 mg. Phase II studies in patients with Major Depressive Disorders iden- 
tified the non-tolerated dose in patients as 12 mg/d ay, which produced dose-limiting 
hypotension. Therefore, daily doses of 8 and 10 mg were selected for subsequent devel- 
opment, since these doses were associated with maximal response and minimal side- 
effects. 

Pharmacokinetic studies of reboxetine indicate that the drug is rapidly and ex- 
tensively absorbed after oral administration. Soon after peak plasma levels are obtained 
reboxetine plasma levels decay with a half-life of 12-16 hours. Unchanged drug, exten- 
sively bound to plasma proteins, is the main molecular species that is present in the 
systemic circulation. Clearance from the systemic circulation is mainly taking place by 
hepatic metabolism. The amount excreted by the renal pathway accounted for 78 % of 
the administered dose, of which 13 % was unchanged reboxetine. 

Reboxetine is an equimolar mixture of two enantiomers. The pharmacokinetics 
of each enantiomer have been evaluated, and neither chiral inversion nor interactions 
between enantiomers have been observed after racemic administration. 

Reboxetine has a molecular weight of 313,4 g/mol and 409,5 g/mol as the 
methanesulphonate salt. Reboxetine base is freely soluble in ethanol, propylene glycol, 
ethylacetate and isopropylmyristate. It is slightly soluble in water and 0,05 M phosphate 
buffer, pH 7,4. The partition coefficient (LogP) between n-octanol and phosphate 
buffer at pH 7,4 is 0,86. 

The present invention pertains to transdermal administration of reboxetine as R- 
isomer, S-isomer or as a racemic mixture. Properties supporting the feasibility of the 
patch principle are that depression and symptoms associated with this condition, as well 
as with the other conditions mentioned above, might benefit from a flat serum concen- 
tration profile. 

Prior Art 

WO 99/1 1208 (Williams and Murdock) discloses transdermal delivery of a large 
number of medical agents, including reboxetine, using a matrix of a lecithin gel such as 
a lecithin organogel. However, WO 99/1 1208 does not disclose transdermal delivery of 
reboxetine from any other transdermal system. 

A number of publications disclose different devices for transdermal administra- 
tion of drugs as such. Except for the captioned WO 99/1 1208 no such publication 
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though relates to transdermal delivery of reboxetine. For example US 5 811 465 dis- 
closes transdermal delivery of anti-depressive compounds, without relating at all to re- 
boxetine. 

Ohjccls of the invention 

A transdermal formulation with reboxetine as active ingredient will provide an 
alternative to the tablet formulation for the oral route. The possibility exists that due to 
the more constant serum concentrations during a dosage interval, side effects in com- 
parison to immediate release tablets may be further reduced, while clinical efficacy is 
maintained. 

The transdermal delivery route avoids the risk for dose dumping with extended 
release oral forms of administration. Moreover, patient compliance will be increased as 

- elderly people and children may have difficulties in swallowing oral dosage 

forms, 

- patients may visually observe that they are taking their medication (contrary to 
not remembering whether they swallowed their tablet), 

- once-a-day administration is possible, 

- several-days administration is possible with one patch. 

Overall, these effects increase convenience and compliance for patients. 

Accordingly, a first object of the present invention is to provide a device for 
transdermal administration of reboxetine, optionally encompassing salts, prodrugs and 
metabolites thereof for achieving an antidepressant effect and/or for obtaining an effect 
in treating addictive disorders and withdrawal syndromes, adjustment disorders, age- 
associated learning and mental disorders, anorexia nervosa, apathy, attention-deficit 
disorders due to general medical conditions, attention-deficit hyperactivity disorders, 
bipolar disorders, bulimia nervosa, chronic fatigue syndrome, conduct disorders, cyclo- 
thymic disorders, depression, dysthymic disorders, fibromyalgia and other somatoform 
disorders, stress incontinence, generalized anxiety disorders, inhalation disorders, an 
intoxication disorders, obesity, obsessive compulsive disorders and related spectrum 
disorders, oppositional defiant disorders, panic disorder, peripheral neuropathy, post- 
traumatic stress disorder, premenstrual dysphoric disorder, psychotic disorders, seasonal 
affective disorder, sleep disorder, social phobia, specific developmental disorders and 
selective serotonin reuptake inhibition (SSRI) "poop out" syndrome. 
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A second object of the invention is to provide a device for transdermal admini- 
stration of reboxetine, optionally encompassing salts, prodrugs and metabolites thereof^ 
for achieving an anti-reserpine effect and/or a noradrenaline reuptake inhibiting effect. 
A third object of the invention is to provide use of a compound having an anti- 
5 depressant effect, comprising reboxetine for the manufacture of a composition to be 
administered transdermally for treating depression or symptoms associated with this 
condition and/or for treating addictive disorders and withdrawal syndromes, adjustment 
disorders, age-associated learning and mental disorders, anorexia nervosa, apathy, 
attention-deficit disorders due to general medical conditions, attention-deficit hyperac- 

10 tivity disorders, bipolar disorders, bulimia nervosa, chronic fatigue syndrome, conduct 
disorders, cyclothymic disorders, depression, dysthymic disorders, fibromyalgia and 
other somatoform disorders, stress incontinence, generalized anxiety disorders, inhala- 
tion disorders, an intoxication disorders, obesity, obsessive compulsive disorders and 
related spectrum disorders, oppositional defiant disorders, panic disorder, peripheral 

15 neuropathy, post -traumatic stress disorder, premenstrual dysphoric disorder, psychotic 
disorders, seasonal affective disorder, sleep disorder, social phobia, specific develop- 
mental disorders and selective serotonin reuptake inhibition (SSRI) "poop out" syn- 
drome. 

A fourth object of the invention is to provide use of a compound having an anti- 
20 reserpine effect and/or a noradrenaline reuptake inhibiting effect, comprising reboxetine 
for the manufacture of a composition to be administered transdermally for treating con- 
ditions in need for such effects. 

A fifth object of the invention is to provide a method of treating depression or 
symptoms associated with this condition and/or for treating addictive disorders and 
25 withdrawal syndromes, adjustment disorders, age-associated learning and mental disor- 
ders, anorexia nervosa, apathy, attention-deficit disorders due to general medical condi- 
tions, attention- deficit hyperactivity disorders, bipolar disorders, bulimia nervosa, 
chronic fatigue syndrome, conduct disorders, cyclothymic disorders, depression, dys- 
thymic disorders, fibromyalgia and other somatoform disorders, stress incontinence, 
30 generalized anxiety disorders, inhalation disorders, an intoxication disorders, obesity, 
obsessive compulsive disorders and related spectrum disorders, oppositional defiant 
disorders, panic disorder, peripheral neuropathy, posttraumatic stress disorder, premen- 
strual dysphoric disorder, psychotic disorders, seasonal affective disorder, sleep disor- 



Diicrwin ,uun 



WO 01/47503 



PCT/SEOO/01972 



der, social phobia, specific developmental disorders and selective serotonin reuptake 
inhibition (SSR1) "poop out" syndrome by administering reboxetine transdermally. 

A sixth object of the invention is to provide a method of treating diseases, in 
humans or animals, which are treatable with anti-reserpine agents and/or noradrenaline 
5 uptake inhibiting agents by administering reboxetine transdermally. 

Other objects of the invention will become apparent to one skilled in the art, and 
still other objects will become apparent hereinafter. 

Summary of the invention 

The present invention relates to transdermal administration of reboxetine, op- 
10 tionally encompassing salts, prodrugs and metabolites thereof for achieving an antide- 
pressant effect and/or an anti-reserpine effect and/or a noradrenaline reuptake inhibiting 
effect; Said effects are primarily achieved through the systemic effect of reboxetine. 
Anyhow other actions are not excluded. 

Brief description of the drawings 
15 Figures 1 A - ID are schematic drawings of different types of devices for trans- 

dermal delivery of drugs. 

Figure 2 is a diagram showing in vitro skin permeation of reboxetine base from 
saturated solutions, according to Example 1 . 

Figure 3 is a diagram showing in vitro skin permeation of 5 % reboxetine base 
20 solutions, according to Example 2 and Example 3. 

Figure 4 is a diagram showing in vitro skin permeation across synthetic mem- 
branes from 5 % reboxetine base solutions, according to Example 4. 

Figure 5 is a diagram showing in vitro skin permeation of reboxetine base from 
different transdermal systems, according to Example 6. 
25 Figure 6 is a diagram showing in vitro skin permeation of reboxetine base from 

different transdermal systems, applying human skin, according to Example 7. 

Figures 7 and 8 are diagrams showing in vitro dissolution of reboxetine base 
from different transdermal systems, according to Example 8. 

Figure 9 is a diagram showing in vitro skin permeation of different concentra- 
30 tions of reboxetine base from a transdermal system, according to Example 10. 

Figure 10 is a diagram showing in vitro dissolution of reboxetine base from res- 
ervoir patches, according to Example 12. 

Figure 1 1 is a diagram showing in vitro skin permeation of 5 % reboxetine 
methanesulphonate solutions, according to Example 13 and Example 14. 
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Figure 12 is a diagram showing in vitro skin permeation of reboxetine methane- 
sulphonate from different transdermal systems according to Example 16. 

Figure 13 is a diagram showing in vitro skin permeation of reboxetine methane- 
sulphonate enantiomers from different transdermal systems, according to Example 18. 

Figure 14 is a diagram showing in vitro dissolution of reboxetine methanesul- 
phonate enantiomers from different transdermal systems, according to Example 19. 

Petnilcd description of the invention 

Transdermal delivery of drugs can be achieved from topical products such as 
ointments or cremes or from transdermal devices. The present invention primarily re- 
lates to administration via transdermal devices, which usually are called transdermal 
patches. But other forms for topical administration, such as creams and ointments are 
also included. 

Devices usable as transdermal patches can be categorized in many different 
ways. A comprehensive categorization of transdermal devices is found in Wick S. De- 
veloping A Drug-In- Adhesive Design for Transdermal Drug Delivery. Adhe Age 1995; 
38:18-24. 

Wick essentially divides transdermal devices into the below four. main groups: 

- the reservoir tvpe T in which the drug is placed in a liquid or a gel and delivered 
across a rate-moderating membrane to the skin; 

*~ the matrix type , in which the drug is placed within a non-adhesive polymeric 
material, typically a hydrogel or soft polymer; 

- the drup-in-adhesive type , in which the drug is placed within an adhesive poly- 
mer; 

- the multi-laminate type , which is similar to the drug-in-adhesive design but 
which incorporates an additional layer of pressure sensitive adhesive to cover the entire 
device and affix it to the skin. A membrane can also be incorporated into this multi- 
laminate type as shown in Fig. IB. 

The above four main types of transdermal devices are schematically illustrated 
in Fig. 1A - ID. 

A fifth important type, not mentioned by Wick, is the iontophoretic type , which 
is the predominant mechanism for electrically assisted transdermal delivery. When us- 
ing the iontophoretic type, an electrical potential gradient is used for transferring the 
drug through the skin - see farther e.g. Singh P et al. Iontophoresis in Drug Delivery: 
Basic Principles and Applications. Crit Rev Ther Drug Carrier Syst 1994; 11: 161-213. 
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Besides ihis, electroporation . electroosmosis . elect roincorporation and jet injec- 
tion can be used. 

Electroporatio n is the creation of transient aqueous pores in lipid bilayer mem- 
branes by the application of a short (msec) electric pulse (Prausnitz MR et al. Proc Inl 
5 Symp Control. Rel Biact Mater 1 993; 20: 95-96). By using electroporation the skin 
permeability will be altered such that resistance to drug transport is reduced. Electro- 
poration has been employed in transdermal drug delivery by coupling it with iontopho- 
resis (Bommannan D et al. Pharm Res 1 994; 1 1 : 1 809- 1 8 1 4, Prausnitz MR et al. Proc 
Na Acad Sci USA 1993; 90: 10504-10508, and Riviere JE et al. J Controlled Release 
10 1 995; 36: 299-233). In these cases, a short (few milliseconds) pulse of high voltage al- 
ters the skin permeability such that subsequent iontophoresis is facilitated. 

t 

Wilh electroosmosis the electric field creates a convective flow of water which 
allows hydrophilic compounds to be transported. Closely related to electroporation is 
electroincorporation but here particles (microspheres, liposomes) are placed on the sur- , 
15 face of the skin and subsequent high voltage electrical pulses are employed (Riviere JE 
and Heit MC Pharm Res 1997; 14: 687-697). 

Jet injection can be used both for powders and liquids (Muddle AG et al. Proc 
Int Symp Control. Rel Biact Mater 1997; 24: 713-714, and Seyam RM et al. Urology 
1997; 50: 994-998. By using jet injection a drug can be administered by a no-needle 
20 painless injection. 

The above split-up into groups is not very strict as variations and combinations 
of each may be envisaged. So may a multi-laminate type device encompass a device 
with many layers in a sandwich construction, such as the drug in one layer, excipients 
such as enhancers in a further layer, a membrane in another layer and an adhesive in 
25 still another layer. Or it could be composed of several drug-in-adhesive layers or com- 
binations of the above layers. 

The liquid or gel used in the above reservoir type device could be hydrophilic or 
lipophilic, such as water, alcohols, mineral oils, silicone fluids, various copolymers, 
such as ethylene vinyl acetate, vinyl acetate or polyvinyl alcohol/polyvinyl pyrrolidone. 
30 The reservoir may also include dyes, inert fillers, diluents, antioxidants, antiirritants, 

antisensitizers, permeation enhancers, stabilizers, solubilizing agents and other pharma- 
cologically inactive pharmaceutical agents being well known in the art. 

The adhesives used are generally of three types, being the rubber type, encom- 
passing inter alia polyisobutylenes, the acrylate type and the silicone type. The adhesiv- 
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es may be chemically modified, and may have a wide range of molecular weights. To 
the adhesive could be added several types of excipierits such as fillers, stabilizers, plasti- 
cizers, buffering agents, permeation enhancers, permeation retarders, antiirritants, an- 
tisensitizers, solubilizing agents and other pharmaceutical ingredients being well known 
5 in the art. 

Polymer films that may be used for making the rate-moderating membrane in- 
clude, without limitation, those comprising low- and high-density polyethylene, ethyl 
vinyl acetate copolymers and other suitable polymers. 

The backing layer serves the purposes of preventing passage of the drug and/or 

10 environmental moisture through the outer surface of the patch, and also for providing 
support for the system, where needed. Further the backing layer can provide occlusion, 
and thus increasing the rate of delivery of the drug into the skin. The backing layer may 
be chosen so that the end product is appealing to the users, whether children, adults, 
elderly people or other customer groups. The backing layer is impermeable to the pas- 

15 sage of reboxetine or inactive ingredients being present in the formulation and can be 
flexible or nonflexible. Suitable materials include, without limitation, polyester, poly- 
ethylene terephthalate, some type of nylon, polypropylene, metallized polyester films, 
polyvinylidene chloride and aluminium foil. 

The release liner can be made of the same materials as the backing layer. 

20 As will be clear further below the invention according to the present application 

encompasses administration of reboxetine via all hitherto known types of devices for 
transdermal administration. Mainly the above categorization will be adhered to in this 
application. Anyhow this does not exclude that transdermal devices which might fit 
better according to some other categorization also are included in the present invention. 

25 It is well known in the art that the properties of the skin as such influence the 

permeation of the drug through the skin into the systemic circulation. It could thus be 
said that the skin controls the drug permeation rate. Anyhow as the skin as such is no 
part of the present invention the behaviour of the skin in connection with transdermal 
drug delivery will not be discussed in detail. It is also well accepted in the art that when 

30 rate-controlling properties are attributed to a transdermal device is meant properties 
associated with the release rate from the device as such. It is also evident that when a 
transdermal device is designed to exhibit a certain release performance the properties of 
the skin need be taken into consideration during the design process. 
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Hydrogels (used for the matrix type and reservoir transdermal systems) are ma- 
terials, which swell when placed in excess water. They are able to swell rapidly and 
retain large amount of water in their swollen structure. The materials do not dissolve in 
water and maintain three-dimensional networks. Hydrogels are usually made of hydro- 
5 philic polymer molecules that are crosslinked either by chemical bonds or other cohe- 
sion forces such as ionic interaction, hydrogen bonding or hydrophobic interaction. Hy- 
drogels are elastic solids in the sense that there exist remembered reference configura- 
tions to which the system returns even after being deformed for a very long time (Park 
K et al. Biodegradable Hydrogels for Drug Delivery. Technomic Publishing Co., Inc. 
10 1993). Examples of hydrogels are polyvinylpyrrolidone and cellulose hydrogels such as 
methylcellulose, hydroxyethylcellulose, hydroxyethylmethylcellulose, carboxy methyl- 
cellulose, ethylcellulose, hydroxypropylmethylcellulose, hydroxypropylcellulose and 
microcrystalline cellulose (colloidal). Other examples are: Guar gum, gum arabic, agar, 
tragacanth, carrageenan, xanthan gum, algin, carbomer, dextran and chitin. 
15 Also it could be possible to manufacture a polymer-system with no foils (back- 

ing membrane and release liner) consisting of 1, 2 or more polymers in a solvent and 
added drug and e g plasticizers and enhancers. The polymers could be a blend of hydro- 
philic and hydrophobic species. This product should be applied to the skin using an ap- 
propriate device where the solvent evaporates and leaving a thin invisible film. This 

20 type of systems can also be of a multilayer type where the drug could be incorporated in 
different layers of polymers with different release characteristics and/or alternative lay- 
ers without drug that could act as a rate limiting membrane. The outer layer is most 
preferable hydrophobic to obtain occlusion. 

The rate control ability is often a very important feature for a transdermal de- 

25 vice in order to deliver the correct amount of drug to the patient at the correct time. 

Thereby maximum efficacy is achieved while side effects are minimized. Many factors 
influence the rate control ability of a transdermal device. In the below Table 1 the most 
important such factors are listed and their influence in the respective device type is 
marked. A plus sign indicates that the influence is strong. The absence of a plus sign 

30 does not exclude that the corresponding factor has at least some influence. 
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Table 1. Type of device 



Factor 


Reservoir 


J\1 air ix 


adhesive 


1M 1 1 If ilft m i n si t p 


Polymer type(s) 


■ 


+ 


I 


+ 


Modification nf the nolv- 
mer(s) 








+ 


Activity, i.e. concentration, 
of drug e.g. supersaturation 


+ 


+ 


+ 




Additives in polymer(s) 










- Enhancer(s) 


+ 


+ 


+ 




- Cyclodextrine(s) 


+ 


+ ■ 

i 


+ 


+ 


- Retarder(s) 


+ 




+ 




pH-adjustment 


+ 




+ 


ft 1 

+ J 


SoIubilizer(s) 


+ 


+ 




+ l 


Emulsifier(s) 


+ 


+ 


+ 


+ 


Membrane(s) 










- Hydrophilic 


+ 




1 


I 


- Lipophilic 


+ 








- Thickness 


+ 








- Pore size 










- Density 


+ 








Chemical stabilizer(s) 




+ 


+ 


+ j 



Taking into account the convenience of wearing a patch as well as ease of manu- 
facturing, the drug-in-adhesive and the reservoir type device are presently considered to 
5 be the best modes for carrying out the present transdermal delivery of reboxetine. 

It may also be desired to include, at least in some device types, one or more 
transdermal permeation enhancing substance(s) in order to increase the amount of re- 
boxetine which may permeate the skin and reach the systemic circulation, or in order to 
reduce the size of the patch. Enhancers suitable in the present invention may be catego- 
10 rized in the below groups, although enhancers not belonging to any of these groups are 
not excluded. 

- alcohols , such as short chain alcohols, e.g. ethanol and the like, long chain fatty 
alcohols, e.g. lauryl alcohols, and the like, and polyalcohols, e.g. propylene glycol, 
glycerin and the like; 
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- amides , such as amides with long aliphatic chains, or aromatic amides like 
N,N-diethyl-m-toluamide; 

" atT »no acids ; 

- azone and azone-like compounds ; 

5 - essential oils T i.e. essential oils or constituents thereof, such as 1-carvone, 1- 

menthone-menthol, and the like; 

- fatty acids and fatty acid esters , such as oleic acid, lauric acid and the like, fur- 
ther esters of fatty acids, such as isopropyl myristate, and various esters of lauric acid 
and of oleic acid and the like; 

10 - macrocvclic compounds, such as cyclopentadecanone and cyclodextrins; 

- phospholipid and phosphate compounds , such as phospholipids; 

- 2-pyrrolidone compounds : and 

- miscellaneous compounds , like sulphoxides, such as dimethyl sulphoxides, and 
fatty acid ethers, such as Laureth-9 and polyoxylaurylether. 

15 Combinations of enhancers from different groups in the above categorization 

may prove very useful and efficient. 

, For overview of enhancers, see further e.g. Santus GC et al. Transdermal enhan- 
cer patent literature. J Control Release 1993; 25: 1-20, and .Smith EW et al. Percutane- 
ous penetration enhancers. CRC Press Inc. 1995. 
20 Detailed description of the invention. 

The following examples are intended to illustrate, but not to limit the scope of 
the invention, although the embodiments named are of particular interest for our in- 
tended purposes. 

Apparatus used in the examples 
25 As disclosed below. 

Materials 

As disclosed below. 
Drug 

Reboxetine methanesulphonate was supplied by Pharmacia & Upjohn (Kalama- 
30 zoo, USA). 

Polymers 

Eudragit E 100 aqueous and organic based were supplied by Rohm GmbH 
Chemische Fabrik, Polyethylene glycol 400 (PEG 400) was supplied by Merck-Schu- 
chardt, Polyvidone 90 (PVP 90) was supplied by BASF, MA-24 was from Adhesive 
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Research Inc., Durotak 387-2287, 387-2516 and 387-2852 were supplied by National 
Starch & Chemical. 
Foilg 

Drug-in-adhesive patch: The siliconized polyester release liner (FL2000-75 PET 
IS) was obtained from Rexam Release and the pigmented occlusive backing membrane 
(Scotchpak 1 ] 09) was obtained from 3M Corp. 

Reservoir patch: 3M backing membrane (Scotchpak 9732), 3M release liner 
(Scotchpak 9733), plus the rate controlling membranes; CoTran membranes (with 9 %, 
19 % and 28 % vinyl acetate (VA)) were all from 3M Corp. 

Ot her materials 

Azone was obtained from Discovery Therapeutics Inc., Methyllaurat was sup- 
plied by Fluka. 

Other chemicals used were of analytical grade. 
Pat ch formulation studies 

Patch formulations were prepared by adding reboxetine base to each of the cho- 
sen polymers (acrylates, polyisobutylenes, PVP/PEG). The drug gels were coated onto a 
siliconized polyester release liner (FL2000-75 PET IS) by using a coating equipment 
(Lab Drawdown Coater, Type LC-100) The laminates were dried and having a dry coat 
weight of approximately 100 g/m 2 . A backing membrane (Scotchpak 1 109) was lami- 
nated onto the dried drug gel, resulting in a drug-in-adhesive laminate. Patches were 
die-cut from the finished sheet, pouch-packed in Barex foil and stored at room tem- 
perature until use. Any deviation from the above will be mentioned under the individual 
examples. 

Res ervoir patch formulation study 

5 % reboxetine base was dissolved in ethanol and 5 % reboxetine methanesul- 
phonate was dissolved in water. The solutions were thereafter filled in reservoir patches 
by use of a reservoir patch machine (A&D, GmbH, Type PF-80). As backing membrane 
Scotchpak 9732 was used and as release liner Scotchpak 9733 was used. The rate con- 
trolling membranes consisted either of CoTran 9702 (9 % vinyl acetate) or CoTran 9728 
(19 % vinyl acetate). 

Qu antitative HPLC-determination of reboxetine content 
The content of reboxetine was determined using a HPLC method. The system 
consisted of a HP 1 100 pump or the equivalent, a HP] 100 autosampler or the equivalent 
with a 20 pi loop, a HP1 1 00 detector or the equivalent and a HP Chemstation integrator 
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or the equivalent. The column was Nuclosil 5C8, 150 x 4,6 mm and the mobile phase 
was a mixture of 0,1 M phosphate buffer pH 3,0 - acetonitrile (70+30). The flow was 
1,0 ml/min and the detection wavelength was 280 mm. 
In vitro dissolution studies 

In vitro dissolution studies were performed by using a modified USP Type 5 
paddle apparatus. The apparatus was modified by the use of a convex screen to hold the 
transdermal system in position during testing. The system consisted of a Pharma Test 
Type PTW SIHC six-vessel dissolution apparatus connected to a Pharma Test Type 
PTFCD Fraction collector or equivalent. As dissolution medium was used 0,05 M phos- 
phate buffer, pH 7,4 equilibrated to 32°C. Samples were withdrawn at certain time in- 
tervals, and the amount of reboxetine was determined by HPLC. Amount of drug per- 
meated per cm 2 was plotted as a function of time. 

In vitro skin permeation studies 

In vitro skin permeation results were obtained from studies on pig or human skin 
using Franz diffusion cells. Using a dermatome (Zimmer Electric Dermatome 8821, 
Zimmer Chirurgie) isolated 765 pm skin. 

The skin was mounted in tl?e diffusion cells with an available diffusion area of 
1,8 cm 2 . The inner side of the epithelium was exposed to 12,1 ml receptor phase 
(0,05 M phosphate buffer, pH 7,4) at 37±1°C, corresponding to 32°C on the donor side 
of the skin. Samples were withdrawn periodically from the receptor phase up to 
48 hours and immediately replaced by fresh receptor phase. The cumulated amount of 
reboxetine in the receptor phase divided by skin area was plotted as a function of time. 
Fluxes (pg/cm 2 /h) were obtained by linear regression of data at steady state. The quan- 
titative determination of reboxetine was performed using a HPLC method. Pigskin was 
applied for all in vitro skin permeation studies except for Example 7. 

Examples 

Example 1 

In vitro skin permeation studies from saturated solutions of reboxetine base. 
Solution 1 

Reboxetine base was dissolved in water equal to 6,6 mg/ml. 
Solution 2 

Reboxetine base was dissolved in propylene glycol equal to 280 mg/ml. 
Solution 3 

Reboxetine base was dissolved in ethanol equal to 344 mg/ml. 
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Solution 4 

Reboxetine base was dissolved in isopropylmyristate equal to 1 19 mg/ml. 
In vitro skin permeation of reboxetine base from solution 1 to 4 through derma- 
tomed pig skin, 765 pm was investigated using Franz diffusion cells. The cumulative 
5 amount of reboxetine base in the receptor solution versus time is shown in Fig. 2. An 
increase in the amount of reboxetine base permeated is seen in the following order, iso- 
propylmyristate > ethanol > propylene glycol > water. The results show that is possible 
to adjust the flux through the skin by changing the solvent. It is further obvious that 

varying the concentration of reboxetine in accordance with Ficks first law can alter the 

< 

10 flux. 

Example 2 

In vitro skin permeation studies of 5 % reboxetine base solutions. 
Solution 5 

5 % reboxetine base dissolved in ethanol. 
15 Solution 6 

5 % reboxetine base dissolved in propylene glycol. 

In vitro skin permeation of reboxetine base from solution 5 and 6, respectively 
through dermatomed pig skin, 765 pm, was investigated using Franz diffusion cells. 
The cumulative amount of reboxetine base in the receptor solution versus time is shown 
20 in Fig. 3. An increase in the amount of reboxetine base permeated is seen in the fol- 
lowing order; ethanol > propylene glycol. The results show that it is possible to adjust 
the flux through the skin by changing the solvent. 

Example 3 

In vitro permeation studies from solutions of 5 % reboxetine base added en- 
25 hancers. 

Solution 7 

5 % reboxetine base dissolved in ethanol, added 5 % Azone. 
Solution 8 

5 % reboxetine base dissolved in ethanol, added 5 % Methyllaurat. 
30 In vitro skin permeation of reboxetine base from solution 7 and 8, respectively, 

through dermatomed pigskin, 765 pm, was investigated using Franz diffusion cells. The 
cumulative amount of reboxetine base in the receptor solution versus time is shown in 
Fig. 3. An increase in the amount of reboxetine base permeated is seen in the following 
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order: Methyllaurat > Azone. The results show a significant increase in flux of re- 
boxetine base when enhancer is added the solutions. 
Example 4 

In vitro skin permeation studies across synthetic membranes and dermatomed 
5 pigskin, 765 pm, from 5% reboxetine base solutions, simulating the reservoir type 
transdermal device. 
Solution 9 

5 % reboxetine base dissolved in ethanol. 
Solution 10 

10 5 % reboxetine base dissolved in propylene glycol. 

In vitro skin permeation of reboxetine base from solution 9 and 10, respectively, 
across 3 different synthetic membranes was investigated using Franz diffusion cells. 

Membranes of the following types were used: CoTran 9702 (microporous poly- 
ethylene film) with 9 % vinylacetate (VA), CoTran 9728 with 19 % vinylacetate and an 
15 experimental CoTran membrane with 28 % vinylacetate. The three mentioned CoTran 
membranes were applied to solution 9, whereas only CoTran (19 % VA) and CoTran 
(28 % VA) were applied to solution 10. The membranes were placed on top of derma- 
tomed pigskin. ]n vitro skin permeation of reboxetine base from solution 9 and 10, 
through dermatomed pig skin, 765 (im, was investigated using Franz diffusion cells. 
20 The cumulative amount of reboxetine base in the receptor solution versus time is shown 
in Fig. 4. The membranes impede the flux of reboxetine base considerably; increased 
flux is observed with increased amount of VA in the membranes. Thfe results show that 
it is possible to control the permeation rate of reboxetine base from a reservoir type de- 
vice by changing the membrane. 
25 Example 5 

System 1 (drug-in-adhesive, acrvlate) 

Loading of different Durotak acrylates with reboxetine base. 
Patches containing approximately 1 mg/cm 2 reboxetine base in Durotak 387- 
2287, 387-2516 and 387-2852 were manufactured according to the "patch formulation 
30 studies" described previously. The drug gels were coated and dried at 80°C for 10 min., 
resulting in a dry coat weight of approximately 100 g/m 2 . 
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System 2 (drup-in-adhesive. hvdrophilic matrix) 
Loading of hvdrophilic matrix with reboxetine base 

A patch containing approximately 1 mg/cm 2 reboxetine base in a mixture of 
polyvidone 90 : polyethylene glycol 400 (1:1) was manufactured. Reboxetine base, 
5 polyvidone 90 and polyethylene glycol 400 were dissolved in ethanol 99,9 %. The drug 
gel was coated and dried at 50°C for 4 hours, resulting in a dry coat weight of approxi- 
mately 1 00 g/m 2 . 

System 3 (drug-in-adhesive, polyisobutvlene) 

Loading of polyisobutvlene with reboxetine base 
10 A patch containing approximately 1 mg/cm 2 reboxetine base in MA-24 was 

manufactured. The drug gel was coated and dried at 80°C for 10 min, resulting in a dry 
coat weight of approximately 100 g/m 2 

System 4 fdrup-in-adhesive. methacrvlateV 

Loading of Eudragit methacrvlate with reboxetine base. 
15 A patch containing approximately 1,05 mg/cm 2 reboxetine base in Eudragit E 

100, organic based. 2,9 g of reboxetine base was added to 40g of Eudragit E 100, or- 
ganic based. The drug gel was coated and dried at 60°C for 10 min, resulting in a dry 
coat weight of approximately 100 g/m 2 . 

Example 6 

20 hi vitro skin permeation studies of the transdermal drug delivery System 1, 2, 3 

and 4 according to Example 5 (Fig. 5). 

hi vitro skin permeation of reboxetine base through dermatomed pig skin, 
765 pm was investigated using Franz diffusion cells. The cumulative amount of re- 
boxetine base in the receptor solution versus time is shown in Fig. 5. Fluxes are in the 
25 range of 0 - 15,8 pg/cm7h. It appears that different fluxes can be obtained by applying 
different polymers. 
Example 7 

In vitro skin permeation studies applying human skin. 

In vitro skin permeation studies of the transdermal drug delivery System 1 (Du- 
30 rotak 387-2287) and 2 (polyvidone90:polyethylene glycol400) according to Example 5 
(Fig. 6). 

hi vitro skin permeation of reboxetine base through dermatomed human skin, 
765 pm was investigated using Franz diffusion cells. The cumulative amount of re- 
boxetine base in the receptor solution versus time is shown in Fig.6. Fluxes are in the 
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range of 7,1 - 18,9 pg/cm7h. Higher fluxes is obtained when applying human skin 
compared to applying pig skin. 
Example 8 

Stability studies were carried out on the transdermal drug delivery Systems 1 
5 (Durotak 387-2287 and Durotak 387-2852) according to Example 5. The patches were 
stored at 25°C/60 % R.H. and 40°C/75 % R.H. 

Quantitative determination of reboxetine base was done by HPLC after 0, 1, 2 
and 3 months of storage. (Table 2). Likewise was in vitro dissolution studies performed 
at 0, 1, 2 and 3 months of storage (Fig. 7 and 8). From Table 2 it appears that the quan- 
10 titative amount of reboxetine base after storage is consistent with the initial value, and 
no degradation has occurred. When comparing the release profiles in Fig. 7 and 8 it is 
apparent that no change in release has occurred after storage. Furthermore it is seen that 
using different polymers can alter the release profile. 

Below Table 2 shows quantitative determination of reboxetine base after 0, 1, 2 
15 and 3 months of storage, according to Example 8. 



Table 2 Stability of reboxetine base in different Durotak polymers 

Concentration 1 mg/cm 2 
Coat weight 1 00 g/m 2 



storage 
time 


Temp. 25°C 60 % R.H. 


Temp. 40°C 75 % R.BL 


Durotak 2852 
Reboxetine base 
(mg/cm 2 ) 


Durotak 2287 

Reboxetine base 
(mg/cm 2 ) 


Durotak 2852 
Reboxetine base 
(mg/cm 2 ) 


Durotak 2287 
Reboxetine base 
(mg/cm 2 ) 


Zero 


0,72 


0,83 


0,72 


0,83 


1 month 


0,75 


0,84 


0,76 


0,78 


2 months 


0,76 


0,78 


0,67 


0,72 


3 months 


0,79 


0,79 


0,78 


0,72 



20 Example 9 

System 5 (drug-in-adhesive, acrvlate) 

Loading of acrylale with reboxetine base in different concentrations (same dry 
coat weip ht) 

Patches containing approximately 0,7 mg/cm 2 , 1,05 mg/cm 2 and 1,4 mg/cm 2 re- 
25 boxetine base in Durotak 3S7-2287 were manufactured according to the "patch formu- 
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lation studies" described previously. The drug gels were coated and dried at 80°C for 10 
min, resulting in a dry coat weight of approximately 140 g/m 2 . 

Example 10 

5 In vitro skin permeation studies of the transdermal drug delivery System 5 ac- 

cording to Example 9 (Fig. 9). 

In vitro skin permeation of reboxetine base through dermatomed pig skin, 
765 pm was investigated using Franz diffusion cells. The cumulative amount of re- 
boxetine base in the receptor solution versus time is shown in Fig. 9. Fluxes are in the 
10 range of 1,6 - 2,9 pg/cm 2 /h. It is seen that the highest flux is obtained from the patch 

having the highest drug load of reboxetine base. However, no clear coirolation between 
the medium and minimum drug load, and permeated amount of reboxetine base is evi- 
dent from Fig. 9. 

Example 11 
15 System 6 (reservoir patch) 

5 % reboxetine base dissolved in ethanol. 750pl were filled in each reservoir 
patch using the reservoir machine. As backing membrane Scotchpak 9732 was used and 
as release liner Scotchpak 9733 was used. Two different rate controlling membranes 
were used, CoTran 9702 with 9 % vinyl acetate and CoTran 9728 with 19 % vinyl ace- 
20 tate. No adhesive was applied to the reservoir patch. 

Example 12 

In vitro dissolution studies of the transdermal drug delivery System 6, according 
to Example 11 (Fig. 10). 

Reservoir patches of 20,4 cm 2 were applied to the disk assembly, using a suit- 
25 able adhesive with the release surface facing up. Samples were withdrawn periodically 
up to 24 hours. The amount of reboxetine base released from the patches was expressed 
in mg reboxetine base per cm 2 . The results show that only a relatively small amount of 
reboxetine base is released from the reservoir patches. A decreased release is observed 
with decreased amount of VA in the CoTran membranes. The results show that it is 
30 possible to control the release rate of reboxetine base from a reservoir type device by 
changing the CoTran membrane or any other membranes applied. 
Example 13 

In vitro skin permeation studies of 5 % reboxetine methanesulphonate solutions 
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Solution 1 1 

5 % reboxetine methanesulphonate dissolved in water. 
Solution 12 

5 % reboxetine mcthanesulphonate dissolved in propylene glycol. 
5 In vitro skin permeation of reboxetine methanesulphonate from solution 1 1 and 

12, respectively, through dermatomed pigskin, 765 pm, was investigated using Franz 
diffusion cells. The cumulative amount of reboxetine methanesulphonate in the receptor 
solution versus time is shown in Fig. 1 1. An increase in the amount of reboxetine 
methanesulphonate permeated is seen in the following order: water > propylene glycol. 
10 The results show that it is possible to adjust the flux through the skin by changing the 
solvent. The results also show that surprisingly it is possible to use reboxetine methane- 
sulphonate and still obtain useful fluxes. 
Example 14 

In vitro permeation studies from solutions of 5 % reboxetine methanesulphonate 
15 added enhancers. 

Solution 13 

5 % reboxetine methanesulphonate dissolved in water, added 5 % Azone. 
Solution 14 

5 % reboxetine methanesulphonate dissolved in propylene glycol, added 5 % 
20 Methyllaurat. 

In vitro skin permeation of reboxetine methanesulphonate from solution 13 and 
14, respectively, through dermatomed pigskin, 765 pm, was investigated using Franz 
diffusion cells. The cumulative amount of reboxetine methanesulphonate in the receptor 
solution versus time is shown in Fig. 1 ]. An increase in the amount of reboxetine 
25 methanesulphonate permeated is seen in the following order: Azone > Methyllaurate. 
The results show a significant increase in flux of reboxetine methanesulphonate when 
enhancer is added to the solutions. 

Example 75 

System 7 (drup-in-adhesive. acrylate) 
30 Loading of Durotak acrylate with reboxetine methanesulphonate 

A patch containing approximately 1 mg/cm 2 reboxetine methanesulphonate in 
Durotak 387-2287 was manufactured according to the "patch formulation studies" de- 
scribed previously. The drug gels were coated and dried at 80°C for 10 min., resulting 
in a dry coat weight of approximately 100 g/m 2 . 
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System 8 (drng~in-adhesive. hydrophilic matrix) 
Loading of hydrophilic matrix with reboxetine methanesulphonate 
A patch containing approximately 1 mg/cm 2 reboxetine methanesulphonate in a 
mixture of polyvidone 90 : polyethylene glycol 400 (1:1) was manufactured. Re- 
5 boxetine methanesulphonate, polyvidone 90 and polyethylene glycol 400 were dis- 
solved in ethanol 99,9 %. The drug gel was coated and dried at 50°C for 4 hours, re- 
sulting in a dry coat weight of approximately 100 g/m 2 
System 9 (drug-in-adhesive, methacrylate) 

Loading of Eudragit methacrylate with reboxetine methanesulphonate, 
10 A patch containing approximately 1 mg/cm 2 reboxetine methanesulphonate in 

i 

Eudragit E 100, aqueous based, was manufactured. The drug gel was coated and dried at 
60°C for 10 min, resulting in a dry coatweight of approximately 1 00 g/m 2 
Example 16 

In vitro skin permeation studies of the transdermal drug delivery System 7, 8 and 
15 9 according to Example 15 (Fig. 12). 

hi vitro skin permeation of reboxetine methanesulphonate through denmatomed 
pig skin, 765 pm was investigated using Franz diffusion cells. The cumulative amount 
of reboxetine methanesulphonate in the receptor solution versus time is shown in 
Fig. 12. Fluxes are in the range of 0,9 - 6,6 pg/cm 2 /h. It appears that different fluxes can 
20 be obtained by applying different polymers. 

Example 1 7 

System 10 (drug-in-adhesive, methacrylate) 

Loading of Eudragit methacrylate with reboxetine methanesulphonate enantio- 

mers 

25 A: Patch containing approximately 0,75 mg/cm 2 (racemic) reboxetine methane- 

sulphonate in Eudragit E 100, aqueous based. The drug gel was coated and dried at 
60°C for 1 0 min, resulting in a dry coat weight of approximately 75 g/m 2 . 

B: Patch containing approximately 0,75 mg/cm 2 (S,S (+)enantiomer) reboxetine 
methanesulphonate in Eudragit E 100, aqueous based. The drug gel was coated and 
30 dried at 60°C for 10 min, resulting in a dry coat weight of approximately 75 g/m 2 . 

C: Patch containing approximately 0,75 mg/cm 2 (R,R (-)enantiomer) reboxetine 
methanesulphonate in Eudragit E 1 00, aqueous based. The drug gel was coated and 
dried at 60°C for 10 min, resulting in a dry coat weight of approximately 75 g/m 2 . 
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Example 18 

In vitro skin permeation studies of the transdermal drug delivery System 10 (A, 
B and C) according to Example 17 (Fig. 13). 

In vitro skin permeation of enanliomers of reboxetine methanesulphonate 
through dermatomed pig skin, 765 pm was investigated using Franz diffusion cells. The 
cumulative amount of reboxetine methanesulphonate enantiomers in the receptor solu- 
tion versus time is shown in Fig. 13. Fluxes are in the range of 5,3 — 7,4 pg/cm 2 /h. The 
enantiomers show no noticeable difference in skin permeation rate, which means that 
the individual enantiomers can be used in the transdermal formulations 

Example 19 

In vitro dissolution of the transdermal drug delivery System 10 (A, B, and C) ac- 
cording to Example 17 (Fig. 14). 

Patches of 10 cm 2 were applied to the disk assembly, using a suitable adhesive 
with the release surface facing up. Samples were withdrawn periodically up to 24 hours. 
The amount of reboxetine methanesulphonate enantiomers released from the patches 
was expressed in mg reboxetine methanesulphonate per cm 2 . From Fig. 14 no difference 
in release profiles from the different enantiomers is observed. 

Example 20 

Primary skin irritation study in rabbit and test for delayed contact hypersensitiv- 
ity using the Buehler test (performed by Scantox, Denmark). 

The primary skin irritating effect of reboxetine methanesulphonate was investi- 
gated according to the method in the OECD Guideline No. 404, "Acute Dermal Irrita- 
tion/Corrosion", 1992 and EEC Guideline B.4 "Acute Toxicity (skin irritation)", 
29.12.1992. 

0,5 g of reboxetine methanesulphonate moistened with approximately 0,3 ml 
0,9 % NaCl was applied on 3 rabbits. Afrer 4 hours of exposure reboxetine methanesul- 
phonate was removed and the skin was examined 1, 24, 48 and 72 hours after termina- 
tion of exposure. For reboxetine methanesulphonate the mean score for both erythema 
and oedema was 0.0. According to this reboxetine methanesulphonate was not classified 
as skin irritating. 

The dermal sensitising potential of reboxetine methanesulphonate was investi- 
gated according to one of the methods recommended in the OECD Guideline NO. 406, 
"Skin Sensitisation, Description of the Buehler test method", 1992 and the EEC DjreC- 
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tive published in: "Official Journal of the European Communities" No: L 383A, volume 
35, 29.12.1992, part B6: Skin Sensitisation, the Buehler test. 

0,1 g reboxetine melhanesulphonate moistened with 0,3 ml 0,9 % NaCl was se- 
lected for the dermal inductions and for the challenge. It was concluded that no evi- 
5 dence of delayed contact hypersensitivity was seen after treatment with reboxetine 
methanesulphonate. 

A iontophoretic type device may be manufactured essentially according to em- 
bodiments disclosed in e.g. Parminder Singh et al, "Iontophoresis in Drug Delivery: 
Basic Principles and Applications", Critical Reviews in Therapeutic Drug Carrier Sys- 

10 terns, 1994; 1 1 (2&3):161-213. The administration of reboxetine or derivatives thereof 
is not disclosed in this reference. Anyhow it lies within the present invention to modify, 
using the disclosure in the present application, the embodiments according to said refer- 
ence to become suitable for the administration of reboxetine. 

The above examples show that it is possible to administer reboxetine and to con- 

15 trol its release rate using all known types of devices for transdermal drug administra- 
tion. 

Various carriers and vehicles for reboxetine may be used in the transdermal ad- 

i 

ministration. One such carrier is cyclodextrine, especially 0-cyclodextrine. Reboxetine 
can be bound in the cavities of cyclodextrines to form so called inclusion complexes. 
20 Binding reboxetine to a cyclodextrine leads either to increased delivery rate or to de- 
creased delivery rate depending on the reboxetine-cyclodextrine ratio. 
Dosag e 

In the Investigator's Brochure on reboxetine is stated that for dose-response, se- 
lection of reboxetine dose regimens for oral intake was accomplished in an early phase 

25 II, non-randomized, dose-finding study, which was adequate for finding the daily dose 
associated with intolerance (12 mg/day) and the daily doses associated with minimal 
side-effect and maximal response rate 8 and 10 mg/day), although in view of the non- 
randomized conditions no conclusions about dose-response could be drawn. 

From the above findings it is relevant to conclude that a useful dosage of trans- 

30 dermally administered reboxetine according to the present invention for the conditions 
stated above would preferably range from 0.1 mg/day to 20 mg/day. Thereby is not ex- 
cluded that also lower and higher daily dosages would be useful. The exact amounts 
should be determined in accordance with acknowledged principles, taking into account 
age, weight, condition to be treated and other relevant parameters. 
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The data of Fig. 13 show that an apparent 0-order delivery of reboxetine through 
the skin takes place from about 5 to 48 hours. This 0-order delivery may continue for at 
least up to a week. Such a once- weekly patch will greatly improve patient compliance, 
which is important for patients, which often use tolterodine. 
5 It should therefore also be contemplated that a device for transdermal delivery 

during 2 or more days would further facilitate the use of the transdermal formulation. It 
is possible to design a device delivers reboxetine for a predefined period of time, pref- 
erably 12, 24 or 48 hours, or even up to 7 or 14 days. 

It might be desirable to use higher dosages of reboxetine during the day or night. 
10 It is within the present invention to administer reboxetine in such a way that a therapeu- 
tically effective systemic level of reboxetine prevails to a higher extent during the day 
or the night. The above object is achievable by applying the transdermal device at the 
appropriate time during day or night in combination with designing the device with the 
appropriate release profile. The same rules for a device designed to deliver reboxetine to 
1 5 a lower extent during the day or the night. 

When reboxetine is administered in a transdermal device the latter should pref- 
erably be occlusive, which means that the device does not permit water to migrate out- 
wardly from the skin area covered by the device or at least with a lower rate than the 
rate of the skins ordinary transepidermal water loss. Thereby the hydration of the skin is 
20 increased which favors the penetration of reboxetine through the skin. 

For convenience and/or in order to achieve a more rapid increase in plasma level 
it is possible to design a set of formulations of reboxetine, optionally encompassing 
salts, prodrugs and metabolites thereof which comprises at least one device for trans- 
dermal delivery and at least one formulation for oral, sublingual, buccal, nasal, pulmo- 
25 nary, rectal and/or other transmucosal administration. 

In all the different embodiments of the present invention reboxetine may be pre- 
sent in just one of its above-presented forms or as a mixture of two or more forms. 
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CLAIMS 

1. Device for transdermal administration, characterized in that it ad- 
ministers reboxetine, optionally encompassing salts, prodrugs and metabolites thereof 

5 and optionally together with pharmaceutical^ acceptable carrier(s), to a human being or 
an animal. 

2. Device for transdermal administration, characterized in that it ad- 
ministers reboxetine, optionally encompassing salts, prodrugs and metabolites thereof^ 
and optionally together with pharmaceutical^ acceptable carrier(s), to a human being or 

10 an animal and that it is devoid of a matrix comprising lecithin gel. 

3. Device for transdermal administration according to claim 1 or 2, charac- 
terized in that it administers reboxetine, optionally encompassing salts, prodrugs 
and metabolites thereof, and optionally together with pharmaceutically acceptable car- 
rier(s), to a human being or an animal in order to achieve an antidepressant effect for 

15 treating depression or symptoms associated with this condition. 

4. Device for transdermal administration according to claim 1 or 2, charao 
teriz-ed in that it administers reboxetine, optionally encompassing salts, prodrugs 
and metabolites thereof, and optionally together with pharmaceutically acceptable car- 
riers), to a human being or an animal in order to achieve an effect for treating addictive 

20 disorders and withdrawal syndromes, adjustment disorders, age-associated learning and 
menial disorders, anorexia nervosa, apathy, attention-deficit disorders due to general 
medical conditions, attention-deficit hyperactivity disorders, bipolar disorders, bulimia 
nervosa, chronic fatigue syndrome, conduct disorders, cyclothymic disorders, depres- 
sion, dysthymic disorders, fibromyalgia and other somatoform disorders, stress inconti- 

25 nence, generalized anxiety disorders, inhalation disorders, an intoxication disorders, 
obesity, obsessive compulsive disorders and related spectrum disorders, oppositional 
defiant disorders, panic disorder, peripheral neuropathy, post-traumatic stress disorder, 
premenstrual dysphoric disorder, psychotic disorders, seasonal affective disorder, sleep 
disorder, social phobia, specific developmental disorders and selective serotonin reup- 

30 take inhibition (SSRI) "poop out" syndrome, or symptoms associated with said condi- 
tions. 

5. Device for transdermal administration according to claim lor2, charac- 
terized in that it administers reboxetine, optionally encompassing salts, prodrugs 
and metabolites thereof and optionally together with pharmaceutically acceptable car- 
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ricr(s), to a human being,or an animal in order to achieve an anti-reserpine effect and/or 
a noradrenaline reuptake inhibiting effect. 

6. Device for transdermal administration according to anyone of claims 1—5, 
characterized in that reboxetine essentially is in its R-isomeric form. 

7. Device for transdermal administration according to anyone of claims 1-5, 
characterized in that reboxetine essentially is in its S-isomeric form. 

8. Device for transdermal administration according to anyone of claims 1 - 5, 
characterized in that reboxetine essentially is in racemic form. 

9. Device for transdermal administration according to anyone of claims 1-8, 
characterized in that it is of the reservoir type, the matrix type, the drug-in-ad- 
hesive type, the multi-laminate type, the polymer- system with no foils type, and/or the 
iontophoretic type or combinations thereof, preferably of the drug-in-adhesive type or 
the reservoir type or combinations of these two types. 

10. Device for transdermal administration according to anyone of claims 1-8, 
characterized in that it is of the electroporation, electroosmosis, electroincor- 
poration or jet injection type. 

11. Device for transdermal administration according to anyone of the preceding 
claims, characterized in that it has a loading of reboxetine providing for a daily 
dosage of from about 0.1 mg to about 20 mg. 

12. Device for transdermal administration according to anyone of the preceding 
claims, characterized in that it delivers reboxetine for a predefined period of 
time, preferably 12, 24 or 48 hours, or up to 7 or 14 days. 

13. Device according to anyone of the preceding claims, characterized 
in that reboxetine is present in a complex with cyclodextrin, preferably 0-cyclodextrin. 

14. Device according to anyone of the preceding claims, characterized 
in that it has a release profile being such that it, when applied on the skin at the appro- 
priate time during day or night, administers reboxetine in such a way that a therapeuti- 
cally effective systemic level of reboxetine prevails mainly during such periods of time 
during day and night when an antidepressant effect is most desirable. 

15. Device according to anyone of the preceding claims, characterized 
in that it further comprises a substance enhancing transdermal penetration. 

1 6. Device according to anyone of the preceding claims, characterized 
in that it further comprises a substance reducing irritant reactions. 
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17. Device according to anyone of the preceding claims, characterized 
in that it is occlusive. 

18. Set of formulations of reboxetine, optionally encompassing salts, prodrugs 
and metabolites thereof, and optionally together with pharmaceutical^ acceptable car- 

5 rier(s), characterized in that it comprises at least one device according to any- 
one of the preceding claims and at least one formulation for oral, sublingual, buccal, 
nasal, pulmonary, rectal and/or other transmucosal administration. 

19. Use of a compound comprising reboxetine, optionally encompassing salts, 
prodrugs and metabolites thereof, and optionally together with pharmaceutical^ accept- 

10 able carrier(s), for the manufacture of a composition to be administered transdermally 
for achieving an antidepressant effect and/or an effect against symptoms associated with 
this condition. 

20. Use of a compound comprising reboxetine, optionally encompassing salts, 
prodrugs and metabolites thereof^ and optionally together with pharmaceutical^ accept- 

15 able carrier(s), for the manufacture of a composition to be administered transdermally 
for treating addictive disorders and withdrawal syndromes, adjustment disorders, ag^- 
associated learning and mental disorders, anorexia nervosa, apathy, attention-deficit 
disorders due to general medical conditions, attention-deficit hyperactivity disorders, 
bipolar disorders, bulimia nervosa, chronic fatigue syndrome, conduct disorders, cyclo- 

20 thymic disorders, depression, dysthymic disorders, fibromyalgia and other somatoform 
disorders, stress incontinence, generalized anxiety disorders, inhalation disorders, an 
intoxication disorders, obesity, obsessive compulsive disorders and related spectrum 
disorders, oppositional defiant disorders, panic disorder, peripheral neuropathy, post- 
traumatic stress disorder, premenstrual dysphoric disorder, psychotic disorders, seasonal 

25 affective disorder, sleep disorder, social phobia, specific developmental disorders and 
selective serotonin reuptake inhibition (SSRI) "poop out" syndrome or symptoms asso- 
ciated with said conditions. 

21. Use of a compound comprising reboxetine, optionally encompassing salts> 
prodrugs and metabolites thereof, and optionally together with pharmaceutical^ accept- 

30 able carrier(s), for the manufacture of a composition to be administered transdermally 
for achieving an anti-reserpine effect and/or a noradrenaline reuptake inhibiting effect. 

22. Use according to anyone of claims 19 - 21, characterized in that re- 
boxetine essentially is in its R-isomeric form. 
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23. Use according to anyone of claims 19 - 21, characterized in that re- 
boxetine essentially is in its S-isomeric form. 

24. Use according to anyone of claims 19 - 21, characterized in that re- 
boxetine essentially is in racemic form. 

5 25. Use according to anyone of claims 19-24, characterized in that the 

transdermal delivery is carried out using a device for transdermal delivery, such device 
especially being of the reservoir type, the matrix type, the drug-in-adhesive type, the 
multi-laminate type, the polymer-system with no foils type, and/or the iontophoretic 
type or combinations thereof, preferably of the drug-in-adhesive type or the reservoir 
1 0 type or combinations of these two types. 

26. Use according to anyone of claims 19 -24, characterized in that the 
transdermal delivery is earned out using a device of the electroporation, electroosmosis, 
clectroincoiporation or jet injection type. 

27. Use according to claim 25 or 26, characterized in that more than 
15 one transdermal device is used at a time. 

28. Method for achieving an antidepressant effect in a living body or for 
achieving an effect when treating addictive disorders and withdrawal syndromes, ad- , 
justment disorders, age-associated learning and mental disorders, anorexia nervosa, 
apathy, attention-deficit disorders due to general medical conditions, attention-deficit 

20 hyperactivity disorders, bipolar disorders, bulimia nervosa, chronic fatigue syndrome, 
conduct disorders, cyclothymic disorders, depression, dysthymic disorders, fibromyal- 
gia and other somatoform disorders, stress incontinence, generalized anxiety disorders, 
inhalation disorders, an intoxication disorders, obesity, obsessive compulsive disorders 
and related spectrum disorders, oppositional defiant disorders, panic disorder, peripheral 

25 neuropathy, post-traumatic stress disorder, premenstrual dysphoric disorder, psychotic 
disorders, seasonal affective disorder, sleep disorder, social phobia, specific develop- 
mental disorders and selective serotonin reuptake inhibition (SSRI) "poop out" syn- 
drome, or for achieving an anti-reserpine and/or noradernaline reuptake inhibiting ef- 
fect, by transdermal administration of a compound comprising reboxetine, optionally 

30 encompassing salts, prodrugs and metabolites thereof, and optionally together with 
pharmaceutical^ acceptable carrier(s). 

29. Method according to claim 28, characterized in that reboxetine es- 
sentially is in its R-isomeric form. 
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30. Method according to claim 28, characterized in that reboxetine es- 
sentially is in its S-isomeric form. 

3 ] . Method according to claim 28, characterized in that reboxetine es- 
sentially is in racemic form. 
5 32. Method according to anyone of claims 28 -3 1 wherein the treatment is 

achieved through systemic effect of the transdermally administered compound. 

33. Method according to anyone of claims 28- 32 wherein the transdermal ad- 
ministration is carried out using a device for transdermal delivery, such device espe- 
cially being of the reservoir type, the matrix type, the drug-in-adhesive type, the multi- 

10 laminate type, the polymer-system with no foils type, and/or the iontophoretic type or 
combinations thereof, preferably of the drug-in-adhesive type or the reservoir type or 
combinations of these two types. 

34. Method according to anyone of claims 28- 32 wherein the transdermal ad- 
ministration is carried out using a device for transdermal delivery device of the electro- 

15 poration, electroosmosis, electroincorporation or jet injection type. 

35. Method according to anyone of claims 28 - 34 wherein more than one dcr 
vice for transdermal delivery is used at a time. 

36. Method for achieving an antidepressant effect and/or symptoms associated 
with this condition in a living body or for achieving an effect when treating addictive 

20 disorders and withdrawal syndromes, adjustment disorders, ; age-associated learning and 
mental disorders, anorexia nervosa, apathy, attention-deficit disorders due to general 
medical conditions, attention-deficit hyperactivity disorders, bipolar disorders, bulimia 
nervosa, chronic fatigue syndrome, conduct disorders, cyclothymic disorders, depres- 
sion, dysthymic disorders, fibromyalgia and other somatoform disorders, stress inconti- 

25 nence, generalized anxiety disorders, inhalation disorders, an intoxication disorders, 
obesity, obsessive compulsive disorders and related spectrum disorders, oppositional 
defiant disorders, panic disorder, peripheral neuropathy, post-traumatic stress disorder, 
premenstrual dysphoric disorder, psychotic disorders, seasonal affective disorder, sleep 
disorder, social phobia, specific developmental disorders and selective serotonin reup- 

30 take inhibition (SSRI) "poop out" syndrome, or for achieving an anti-reserpine and/or 
noradernaline reuptake inhibiting effect, by transdermal administration of a compound 
comprising reboxetine, optionally encompassing salts, prodrugs and metabolites thereof 
and optionally together with pharmaceutical^ acceptable carriers) in combination with 
oral, sublingual, buccal, nasal, pulmonary, rectal and/or other transmucosal administra- 
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lion of a compound comprising reboxetine, optionally encompassing salts, prodrugs and 
metabolites thereof, and optionally together with pharmaceutical^ acceptable carriers). 

37. Method according to anyone of the claims 28 - 36, characterized in 
that reboxetine is administered in such a way that a therapeutically effective systemic 
level of reboxetine prevails mainly during those periods of time during day and night 
when an effect is most desirable. 

* 

38. Method according to anyone of the claims 28 -36, characterized 
in that reboxetine is administered in such a way that a less than therapeutically effective 
systemic level of reboxetine prevails mainly during those periods of time during day 
and night when an antidepressant effect is less desirable. 
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NEW DRUG COMBINATIONS 

Background of the Invention 

5 

1 . Field of the Invention 

This invention describes new treatments that should provide for a fast acting rapid 
onset of relief from several nervous system disorders, and it involves the 
10 administration of a norepinephrine reuptake inhibitor, preferably a selective 
norepinephrine reuptake inhibitor, most preferably the drug reboxetine, in 
combination with an antimuscarinic agent, preferably tolterodine. In particular, the 
combination is to be used to treat incontinence. 

i 

i 

15 2. Technology Description ' 

i 

The introduction of tricyclic antidepressants in the early 1960s has provided a major 
advance in the treatment of neuropsychiatry disorders. Reactive and endogenous, 
depressions, diagnoses formerly carrying grave prognostic implications, have become, 
20 with the introduction of the tricyclics, manageable disorders with a much smaller toll 
on the patient and the society as a whole. 

i 

The early tricyclic compounds were reuptake inhibitors of all the catecholamines 
released in the synaptic cleft, thus resulting in prolongation and enhancement of the 
25 dopamine (DA), noradrenaline (NA) and serotonin (5-hydroxytrypiamine = 5-HT) 
action. Lack of selectivity also causes undesired side effects particularly on the 
acetylcholine (especially the muscarinic component), and histamine mediated 
neurotransmission. 

30 Because of these unwanted pharmacodynamic activities, cognitive impairment, 
sedation, urinary and gastrointestinal tract disturbances, and increased intraocular 
pressure were limiting factors in the clinical use of these compounds and often 
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required discontinuation of treatment. Of utmost concern were also the cardiac toxic 
effects and the proconvulsant activity of this group of drugs. 

More recently, selective reuptake inhibitors for serotonin (SSRI) have been introduced 
5 with definite advantages in regard to fewer side effects without loss of efficacy. 
Fluoxetine is an example of such an inhibitor that has had a great amount of 
commercial success. 

' * 

Another class of compounds that has been proposed for use in the treatment of , 
10 depression is selective norepinephrine reuptake inhibitors. Lower-lhan-normal levels 
of norepinephrine arc associated with a variety of symptoms including lack of energy, 
motivation, and interest in life. Thus, a normal level of norepinephrine is essential to 
maintaining drive and capacity for reward. These neurotransmitters travel from the 
terminal of a neuron across a small gap (/.*., the synaptic cleft) and bind to receptor 
15 molecules on the surface of a second neuron. This binding elicits intracellular 
changes thai initiate or activate a response or change in the postsynaptic neuron, 
lnactivation occurs primarily by transport (i.e., reuptake) of the neurotransmitter back 
into the presynaptic neuron. Abnormality in noradrenergic transmission results in 
various types of depression, mental, behavioral, and neurological disorders attributed 
20 to a variety of symptoms including a lack of energy, motivation, and interest in life. 
See generally, R.J. Baldessarini, "Drugs and the Treatment of Psychiatric Disorders: 
Depression and Mania" in Goodman and Gilman s The Pharmacological Basis of 
Therapeutics, McGraw-Hill. NY, NY, pp. 432-439 ( 1 996). 

25 Examples of norepinephrine reuptake inhibitors (both selective and not selective) 
include, but are not limited to the following: tandamine (CAS 42408-80-0; US 
3904617: US 4118394), pirandamine (CAS 42408-79-7; US 3995052). ciclazindol . 
(CAS 37751-39-6; US 3891644; US 3957819; US 3976645), fluparoxan (US 
4880801), lortalamine (CAS 70384-91-7; US 4201783), talsupram (CAS 21489-20- 

30 3), talopram (CAS 7182-51-6), prindamine, nomifensine (US 3577424), viloxazine 
(US 3712890), tomoxetine (US 4314081), duloxctine (US 5023269), venlafaxine (US 
45351 86), milnacipran (US 4478836) and reboxetine (US 4229449). 
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Tomoxctinc, (R).(-)-N-mcthy]-3-(2-mcihylphcnyoxy)-3-phenylpropylamine is 
disclosed in U.S. Patent No. 4,314,081. Reboxetine, 2-[alpha-(2- 
ethoxy)phenoxybcnzyl]morpholine is disclosed in U.S. Patent No. 4,229,449. 
Reboxetine includes both the racemate, as well as the (-)(R.R) 300 (+)( s « s ) 

5 enantiomers. This product is also identified by the following trademarks: VESTRA. 
PROLEFT, NOREBOX and ERDONAX. Duloxetine. N-methyi-3-(l- 
naphthalenyloxy)-3-(2-thienyl) propanamine is disclosed in, US. Patent No. 
4,956,388. It is usually administered as the hydrochloride salt and as the (+) 
cnantiomer. Vcnlafaxine is identified as Compound A of U.S. Patent No. 4,761,501. 

10 Milnacipran, N,N-diethyl-2-aminomelhyl-l-phenylcycJopropanecarboxamide is 
disclosed in U.S. Patent No. 4.478,836. To the extent necessary for completion, these 
above-cited documents are expressly incorporated by reference. 

i 

t 

Antimuscarinic agents can be used to treat urinary incontinence. Examples of 
15 antimuscarinic agents include, but are not limited to the following: tolterodine, 
propiverine, oxybutynin, trospium, darifenacin, temiverine, ipratropium. 

t 

/ 

Tolterodine, Phenol, 2-[3-[bis(l-methylethyl)amino]-l-phenylpropyl]-4-methyl-, (R)-. 
an antimuscarinic with a high degree of bladder selectivity, has been developed and 
20 launched by Pharmacia & Upjohn under the DETROL® trademark for the treatment 
of incontinence associated with an overactive bladder. This product is disclosed in 
U.S. Patent No. 5,382.600. The active metabolites of tolterodine are 

t 

Propiverine is l-methyl-4-piperidyl .alpha.,.alpha.-diphenyl-.alpha.-(n- 
25 propoxy)acetate and is disclosed in East German Patent No. 106643 and in CAS 82- 
155841s (1975). Oxybutynin is 4-(Diethylamino)-2-butynylalpha- 

phenylcyclohexaneglycolate and is disclosed in UK Patent No. 940540. Trospium is 
3alpha-Hydroxyspiro[lalphaH,5alphaH-nortropane-8,r-pyrrolidinium]chloride 

benzilate and is disclosed in U.S. Patent No. 3480623. Darifenacin is 3- 
30 Pyrrolidineacetamide. 1 -l2-(2,3-dihydro-5-ben2ofuranyl)ethyl]-alpha,alpha-diphenyl-. 
and is disclosed in U.S. Patent No. 5.096.890. Temiverine is Benzeneacetic acid. 
.alpha.-cyclohexyl-.alpha.-hydroxy-, 4-(diethylamino)- 1 . 1 -dimethyl-2-butynyl ester 
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and is disclosed in U.S. Patent No. 5036098 and ipratropium is 8-isopropylnoratropine 
methobromide and disclosed in U.S. Patent No. 3505337. 

Despite the above advances in the art, it would be desirable to develop a 
5 pharmaceutical composition that would have both the benefits of the norepinephrine 
reuptake inhibitors and that of the anlimuscarinic agents. 

Brief Summary of the Invention 

10 In accordance with the present invention a novel pharmaceutical composition is 
provided. More specifically, the composition combines one or more selective 

i 

norepinephrine reuptake inhibitors with one or more antimuscarinic agents, preferably 
, tolterodine. The composition is considered to be particularly effective against 
incontinence in general, and more particularly stress incontinence. 

15 

A first embodiment of the present invention provides a composition comprising: 

(a) a pharmaceutically effective amount of one or more . norepinephrine reuptake 
inhibitors or a pharmaceutically effective salt thereof; and 

20 

(b) a pharmaceutically effective amount of one or more antimuscarinic agents or a 
pharmaceutically effective salt thereof. 

In particularly preferred embodiments, component (a) comprises reboxetine in either its 
25 enantiomeric or racemic form and component (b) comprises tolterodine, including its 
active metabolites. 

Yet another embodiment of the present invention provides a method for treating or 
preventing incontinence or diseases or disorders of the central nervous system 
30 comprising administering a therapeutically effective amount of the above composition to 
a mammal. In most instances, the mammal will be a human, and the disease or disorder 
to be treated is incontinence. 
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A further embodiment of the present invention comprises the use of the above 
composition to prepare a medicament for treating or preventing incontinence or diseases 
or disorders of the central nervous system. 

5 An object of the present invention is to provide novel compositions having biological 
activity. 

A further object of the present invention is to provide a method for treating or 
preventing incontinence or diseases of the central nervous system by using the novel 
10 compositions of the present invention. 

An additional object of the present invention is to provide an effective treatment for 
incontinence. 

These, and other objects, will readily be apparent to those skilled in the an as reference 

is made to the detailed description of the preferred embodiment. 

» 

Detailed Description of ihe Preferred Embodiment 

In describing the preferred embodiment, certain terminology will be utilized for the sake 
of clarity. Such terminology is intended to encompass the recited embodiment, as well 
as all technical equivalents which operate in a similar manner for a similar purpose to 
achieve a similar result. To the extent that any pharmaceutical^ active compound is 
disclosed or claimed, it is expressly intended to include all active metabolites produced 
in vivo, and, is expressly intended to include all enantiomers, isomers or tautomers 
where the compound is capable of being present in its enantiomeric, isomeric or 
tautomeric form. 

The present invention provides a novel composition which is a combination of different 
30 chemical entities, more specifically, the first entity being a norepinephrine reuptake 
inhibitor and the second being an antimuscarinic agent. 
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The first component is a norepinephrine reuptake inhibitor, with selective 
norepinephrine reuptake inhibitors being particularly preferred. This list of 
compounds includes, but is not limited to the following: tandamine, pirandamine, 
ciclazindol, fluparoxan, lonalamirie, talsupram, talopram, prindamine, nomifensine, 

5 viloxazine, tomoxetinc, duloxetinc, venlafaxine, milnacipran and reboxetine, with 

■ • 
reboxetine being particularly preferred. 

* 

Examples of pharmaceutically effective salts for the selective norepinephrine reuptake 
inhibitor include, but are not limited to salts prepared from pharmaceutically , 

10 acceptable acids or bases, including organic and inorganic acids and bases. When the 
preferred compound of use is basic (for example reboxetine), salts may be prepared 
from pharmaceutically acceptable acids. Suitable pharmaceutically acceptable acids , 
include acetic, benzenesulfonic (besylate), benzoic, p-bromophenylsulfonic, 
camphorsulfonic, carbonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, 

15 hydrobromic, hydrochloric, hydroiodic, isethionic, lactic, maleic, malic, mandelic, 
methanesulfonic (mesylate), mucic, nitric, oxalic, pamoic, pantothenic, phosphoric, 
succinic, sulfuric, tartaric, p-toluenesulfonic, and the like. Examples of such 
pharmaceutically acceptable salts include, but are not limited to, acetate, benzoate, 
hydroxybutyrate, bisulfate, bisulfite, bromide, butyne-1 ,4-dioate, carpoate, chloride, 
20 chlorobenzoate, citrate, dihydrogenphosphate, dinitrobenzoate, fumarate, glycollate, 
heptanoate, hexyne-l,6-dioate, hydroxybenzoate, iodide, lactate, maleate, malonate, 
mandelate, metaphosphale, methanesulfonate, methoxybenzoate, methyl benzoate, 
monohydrogenphosphate, naphthalene- 1 -sulfonate, naphthalene-2-suJfonate, oxalate, 
phenylbutyrate, phenylproionate, phosphate, phthalate, phylacelate, propanesulfonate, 
25 propiolate, propionate, pyrophosphate, pyrosulfate, sebacate, suberate, succinate, 
sulfate, sulfite, sulfonate, tartrate, xylenesulfonate, and the like. 

In particularly preferred embodiments the selective norepinephrine reuptake inhibitor 
is reboxetine, 2-[a-((2-eihoxyphenoxy)benzyl]-morpholine, and its pharmaceutically 
30 acceptable salts, in either its enantiomeric (particularly the (S,S) enantiomer) or 
racemic form. Synthesis of racemic reboxetine is described in greater detail in U.S. 
Patent No. 4,229,449. Individual stereoisomers of reboxetine can be obtained by 
resolution of the racemic mixture of enantiomers using conventional methods 
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generally known by ihosc skilled in the art. Such methods include, but are not limited 
to, resolution by simple crystallization and chromatographic techniques, for example, 
as set forth in GB 2,167,407. Other methods of preparation are described in US 
5,068,433 and US 5,391,735. Reboxetine can be a free base form, or it can be in salt 
form, preferably the mcthancsulfonate salt (also called reboxetine mesylate). To the 
extent necessary for completion, the above patents are expressly incorporated by 
reference. 

The selection of the dosage of the first component is that which can provide relief to 
the patient. As is well known, the dosage of this component depends on several 
factors such as the potency of the selected specific compound, the mode of 
administration, the age and weight of the. patient, the severity of the condition to be 
treated, and the like. This is considered to be within the skill of the artisan and one can 
review the existing literature on the components to determine optimal dosing. To the 
extent necessary for completion, the synthesis of the components and dosages 

described in the patents or CAS documents referenced in the Technology Description 

■ 

portion of this document are expressly incorporated by reference / 

Desirably, when reboxetine is ^elected as the active agent, the daily dose contains 
from about 0. 1 mg. to about 10 mg. More preferably, each dose of the component 
contains about 0.5 to about 8 mg of the active ingredient, and even more preferably, 
each dose contains from about 0.5 to about 5 mg of the active ingredient. This dosage 
form permits the full daily dosage to be administered in one or two oral doses. This 
will allow for final formulations containing 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 
1.0. 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9.2.0,2.1,2.2,2.3, 2.4, or 2.5 mg of active. 
More than once daily or twice daily administrations (e.g., 3, 4, 5 or 6 administrations 
per day) are also expressly contemplated herein. 

The average daily adult dosage of the other norepinephrine reuptake inhibitors is as 
30 follows. The dosages expressly include all numerical values, whole or fractional, 
within the stated range. Pediatric dosages may be less. 



20 



25 



Component 



Average Daily Dosage (mg/day/patient) 
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Tandamine 


7.5 10 3750 


Pirandamine 


7.5 to 3750 


CicJazindol 


5 to 500 


Fluparoxan 


.75 to 750 


Lorialamine 


1 to 200 


Talsupram 


] to 3750 


Talopram 


1 to 3750 


Prindamine 


1 to 3750 


Nomifensine 


■ — . f 

1 to 80 


Viloxazine 


1 to 3750 


Tomoxetine 


1 to 200 

i , 


Duloxetine 


5 to 500 


Venlafaxine 


2 to 200 


Milnacipran 


7.5 to 75 



The second componeni comprises one or more antimuscarinic agents. Examples of 
such agents include lolterodine, propiverine, oxybutynin, trospium, darifenacin, 
icmiverinc and ipratropium. Particularly preferred is lolterodine. 

5 

> 

The chemical name of lolierodine is Phenol, 2-I3-{bis(l-methylethyI)amino]-l- 
phenylpropyl]-4-meihyK (R)-, including its pharmaceutical^ active salts, such as 
those described above with respect to the first active component and its active 
metabolites that are produced in vivo. Synthesis of tolterodine is disclosed in U.S. 
10 Patent No. 5,382,600. To the extent necessary for completion, this patent is expressly 
incorporated by reference. This compound is particularly useful as an anticholingeric 
agent, and more specifically for the treatment of incontinence. 

As is well known, the dosage and administrative regimen (i.e., one, two, three or more 
15 administrations per day) of the second componeni depends on the factors referred to in 
connection with the dosage selection of the first component. To the extent necessary 
for completion, the synthesis of the components and dosages described in the patents 
or CAS documents referenced in the Technology Description portion of this document 
are expressly incorporated by reference. The average adult daily dosage of the second 
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component is from about 0.05 mg 10 about 5 mg per kilogram of body weight, 
administered in one or more doses, e.g. containing from about 0.05 to about 250 mg 
each. The dosages expressly include all numerical values, whole or fractional, within 
the stated range. Pediatric dosages may be less. 

5 

Compositions of the present invention can conveniently be administered in a pharma- 
ceutical composition containing the active components in combination with a suitable 
excipient. Such pharmaceutical compositions can be prepared by methods and contain 
excipients which are well known in the art. A generally recognized compendium of 

10 such methods and ingredients is Remington's Pharmaceutical Sciences by E.W. 
Martin (Mark Publ. Go., 15th Ed., 1975). To the extent necessary for completion, this 
reference is hereby incorporated by reference. The compositions of the present 
invention can be administered parenterally (for example, by intravenous, 
intraperitoneal, subcutaneous or intramuscular injection), topically, orally, 

15 intranasally, intravaginally, or rectally, with' oral administration being particularly 
preferred. 



For oral therapeutic administration, the inventive composition may be combined with 
one or more excipients and used in the form of ingestible tablets, buccal tablets, 

20 troches, capsules, elixirs, suspensions, syrups, wafers, chewing gums, foods and the 
like. Such compositions and preparations should contain at least 0.1% of active 
compound. The percentage of the compositions and preparations may, of course, be 
varied and may conveniently be between about 0.1 to about 100% of the weight of a 
given unit dosage form. The amount of active compound in such therapeutically 

25 useful compositions is such that an effective dosage level will be obtained. 

The tablets, troches, pills, capsules, and the like may also contain the following: 
binders such as gum tragacanlh, acacia, corn starch or gelatin; excipients such as 
dicalcium phosphate; a disintegrating agent such as com starch, potato starch, alginic 
30 acid and the like; a lubricant such as magnesium stearate; and a sweetening agent such 
as sucrose, fructose, lactose or aspartame or a flavoring agent such as peppermint, oil 
of wintergreen, or cherry flavoring. The above listing is merely representative and 
one skilled in the art could envision other binders, excipients, sweetening agents and 
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the like. When the unit dosage form is a capsule, ii may contain, in addition to 
materials of the above type, a liquid carrier, such as a vegetable oil or a polyethylene 
glycol. Various other materials may be present as coatings or to otherwise modify the 
physical form of the solid unit dosage form. For instance, tabiets, pills, or capsules 
may be coaled with gelatin, wax, shellac or sugar and the like. A syrup or elixir may 
contain the active compound, sucrose or fructose as a sweetening agent, methyl and 
propylparabens as preservatives, a dye and flavoring such as cherry or orange flavor. 
Of course, any material used in preparing any unit dosage form should be 
pharmaceutically acceptable and substantially non-toxic in the amounts employed. In, 
addition, the active components may be incorporated into sustained-release 
preparations and devices including, but not limited to, those relying on osmotic 
pressures to obtain a desired release profile. Once daily formulations for each of the 
active components are specifically included. 

15 The inventive composition, containing the two active components, may be 
administered in the same physical form or concomitantly according to the above- 
described dosages and in the above-described delivery vehicles. The dosages for each 
active component can be measured separately and can be given as a single combined 
dose or given separately. They may be given at the same or at different times as long 

20 as both actives are in the patient at one time over a 24-hour period. Concomitant or 
concurrent administration means the patient lakes one drug within about 5 minutes of 
taking the other drug. Because the goal is to provide rapid symptomatic relief to the 
patient, in most cases when treatment is started the iwo drugs would be administered 
to the patient close in time and typically concomitantly; thereafter, the timing of each 

25 drug's administration may not be as important. 

The inventive composition is used to treat incontinence or any of the diseases or ( 
disorders of the central nervous system. Such diseases and disorders are defined in 
The Diagnostic and Statistical Manual of Mental Disorders-JV (DSM-IV) (American 
30 Psychiatric Association (1995)). To the extent necessary for completion, the contents 
of this reference and all of the defined diseases or disorders are expressly incorporated 
by reference. Also considered is the treatment of incontinence of any type. 
Representative diseases or disorders include, but are not limited to the following: 

10 
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obesity, depression, schizophrenia, a stress related disease (e.g. general anxiety 
disorder), panic disorder, a phobia, obsessive compulsive disorder, posl-traumatic- 
stress syndrome, immune system depression, incontinence, a stress induced problem 
with the urinary, gastrointestinal or cardiovascular system (e.g., stress incontinence), 

5 neurodegenerative disorders, autism, chemotherapy-induced vomiting, hypertension, 
migraine headaches, cluster headaches, sexual dysfunction in a mammal (e.g. a 
human), addictive disorder and withdrawal syndrome, an pdjustirient disorder, an age- 
associated learning and mental disorder, anorexia nervosa, apathy, an attention-deficit 
disorder due to general medical conditions, attention-deficit hyperactivity disorder, 

10 bipolar disorder, bulimia nervosa, chronic fatigue syndrome, conduct disorder, 
cyclothymic disorder, dysthymic disorder, fibromyalgia and other somatoform 
disorders, generalized anxiety disorder, an inhalation disorder, an intoxication 
disorder, a movement disorder (e.g., Tourette's syndrome), oppositional defiant 

disorder, a pain disorder, peripheral neuropathy, post-traumatic stress disorder, 

» 

15 premenstrual dysphoric disorder, a psychotic disorder, seasonal affective disorder* a 
sleep disorder, a specific developmental disorder, and selective serotonin reuptake 
inhibition (SSR1) "poop out" syndrome. Treatment of the above diseases or disorders 
is accomplished by delivering a therapeutically effective' amount of the inventive 
composition to a mammal. In most cases this will be a human being, but treatment of 

20 food animals (e.g., livestock and poultry) and companion animals (e.g., dogs, cats and 
horses) is expressly covered herein. 

i 

In particular, the inventive composition is to be used in the treatment of incontinence 
(i.e., stress incontinence, genuine stress incontinence, and mixed incontinence). Stress 

25 urinary incontinence is a symptom describing involuntary loss of urine on carrying out 
any activity that raises intra-abdominal pressure such as coughing or sneezing.* Stress 
incontinence is also a clinical sign, that is the observation by a care giver of a jet of 
urine escaping from the urethral meatus (opening) when the patient coughs or strains. 
Genuine Stress Incontinence (urge incontinence) is the pathological diagnosis of an 

30 incompetent urethral sphincter as diagnosed by Urodynamic testing. Mixed 
incontinence is stress incontinence in combination with urge incontinence. The latter 
is a part of the symptom complex of the Overative Bladder. Retention may be due to 
outflow obstruction (e.g., high urethral pressure), poor detrusor (bladder muscle) 
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contractility or lack of coordination between detrusor contraction and urethral 
relaxation. The inventive drug combination can be used in connection with stress 
incontinence, urge incontinence or mixed incontinence. 

5 The novel composition is expected to provide rapid relief to those suffering from the 
above diseases or disorders with a minimal amount of deleterious side effects. 

The invention is described in greater detail by the following non-limiting example. 

10 Example 1 

A pharmaceutical composition is prepared by combining reboxetine in either its 
racemic or (S,S) entantiomeric form with tolterodine in a pharmaceutically acceptable 
carrier. The composition contains respective amounts of reboxetine and tolterodine 
15 to deliver on a daily basis between about 0.1 mg to about 10 mg reboxetine and 
between about 0.05 mg to about 4 mg of tolterodine per kilogram of patient body 
weight (for example, 3 mg to 240 mg tolterodine for a person weighing 60 kg). The 
composition is administered to a patient for the treatment of incontinence, and 
particularly stress incontinence, urge incontinence or mixed incontinence. 

20 

Example 2 

A first pharmaceutical composition is prepared by combining reboxetine in either its 
racemic or +(S,S) enantiomeric form in a pharmaceutically acceptable carrier such 

25 that it can deliver between about 0.1 mg to about 10 mg reboxetine on a daily basis. 
A second pharmaceutical composition is prepared by combining tolterodine in a 
pharmaceutically acceptable carrier such that it can deliver between about 0.05 mg to 
about 4 mg of tolterodine per kilogram of patient body weight on a daily basis. The 
first composition is administered to a patient suffering from one or more forms of 

30 incontinence once, twice, three times, four times or six times daily such that the daily 
dosage is between about 0.1 to about JO mg. The second composition is administered 
to the same patient at the same time as the administration of the first composition or 
any time within 24 hours of the administration of the first composition once, twice, 
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three limes, four times or six times daily such that the daily dosage is between about 
0.05 mg to about 4 mg of tolterodine per kilogram of patient body weight. 
Alternatively, the second composition could first be administered, followed by the 
administration of the first composition as disclosed at the same time, or within 24 
5 hours thereof. 

Having described the invention in detail and by reference to the preferred 
embodiments thereof, it will be apparent that modifications and variations are possible 
without departing from the scope of the appended claims. 
10 i 

i 

i 

i 

» 
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What is claimed is: 



1 . A composition comprising: 



(a) a pharmaceutical^ effective amount of one' or more norepinephrine reuptake 
inhibitors or a pharmaceuiically effective salt thereof; and 

(b) a pharmaceutical^ effective amount of one or more antimuscarinic agents or a, 
1 0 pharmaceutically effective salt thereof. 

i 

i 

2. The composition according to claim 1 wherein component (a) is selected from the 
> group consisting of tandamine, pirandamine, ciclazindol, fluparoxan, lortalamine, 

talsupram, talopram, prindamine, nomifensine, viloxazine, tomoxetine, duloxetine, 
15 venlafaxine, milnacipran and rcboxctine and mixtures thereof and wherein component 
(b) is selected from the group consisting of tolterodine, propiverine, oxybutynin, 
trospium, darifenacin, icmivcrine and ipratropium and mixtures thereof. 

3. The composition according to claim 2 wherein component (a) is reboxetine in 
20 either its racemic or +(S,S) enantiomeric form and component (b) is tolterodine, Us 

active metabolites or mixtures thereof. 

4. The composition according to claim 3 containing between about 0.1 mg to about 
10 mg reboxetine and between about 0.05 mg to about 4 mg of tolterodine per 

25 kilogram of patient body weight. 

5. The composition according to claim 1 wherein component (a) and component 
(b) are maintained in the same delivery vehicle. 

30 6. The composition according to claim 1 wherein component (a) and component 
(b) are maintained in different delivery vehicles. 
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7. A method for treating incontinence or a disease or disorder of the central 
nervous system in a mammal comprising administering to said mammal a 
pharmaceutically effective amount of a composition comprising: 

5 (a) a pharmaceutically effective amount of one or more norepinephrine reuptake 
inhibitors or a pharmaceutically effective salt thereof; and 

(b) a pharmaceutically effective amount of one or more antimuscarinic agents or a 
pharmaceutically effective salt thereof. 
10 • 

8. The method according to claim 7 wherein said disease or disorder is selected from 
the group consisting of obesity, depression, schizophrenia, a stress related disease (e.g. 
general anxiety disorder), panic disorder, a phobia, obsessive compulsive disorder, 
post-traumatic-stress syndrome, immune system depression, incontinence, a stress 

15 induced problem with the urinary, gastrointestinal or cardiovascular system, 
neurodegenerative disorders, autism, chemotherapy- induced vomiting, hypertension, 
migraine headaches, cluster headaches, sexual dysfunction in a mammal, addictive 
disorder and withdrawal syndrome, an adjustment disorder, an age- associated learning 
and mental disorder, anorexia nervosa, apathy, an attention-deficit disorder due to 

20 general medical conditions, attention-deficit hyperactivity disorder, bipolar disorder, 
bulimia nervosa, chronic fatigue syndrome, conduct disorder, cyclothymic disorder, 
dysthymic disorder, fibromyalgia and other somatoform disorders, generalized anxiety 
disorder, an inhalation disorder, an intoxication disorder, a movement disorder, 
oppositional defiant disorder, a pain disorder, peripheral neuropathy, post-traumatic 

25 stress disorder, premenstrual dysphoric disorder, a psychotic disorder, seasonal 
affective disorder, a sleep disorder, a specific developmental disorder, and selective 
serotonin reuptake inhibition (SSRI) "poop ouf syndrome. 

9. The method of claim 7 wherein said composition is administered rectally, 
30 topically, orally, sublingually, intranasally, transdermally or parenterally. 



10. The method of claim 7 wherein component (a) and component (b) of said 

composition are simultaneously administered. 
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11. The method of claim 7 wherein component (a) and component (b) of said 
composition are concomitantly administered. 

5 12. The method according to claim 7 wherein said disease or disorder comprises 
incontinence. 

■ • 

13. The method according to claim 12 wherein said incontinence is stress 
incontinence, genuine stress incontinence or mixed incontinence. » 

10 

14. The method according to claim 13 wherein component (a) of said composition 
comprises reboxctine in its racemic or enantiomeric form and component (b) of said 
composition comprises tolterodine, its active metabolites or mixtures thereof. 

15 15. The method according to claim 12 wherein said composition contains between 
about 0.1 mg to about 10 mg rcboxelinc and between about 0.05 mg to about 4 mg of 
tolterodine per kilogram of patient body weight. 

16. A composition consisting essentially of: 

20 

(a) a pharmaceutical^ effective amount of reboxctine in its racemic or enantiomeric 
form or a pharmaceutically effective salt thereof; and 

(b) a pharmaceutically effective amount of tolterodine, its active metabolites or 
25 combinations thereof or a pharmaceuticaUy effective salt thereof; 

wherein components (a) and (b) are maintained in the same or in different delivery t 
vehicles. 

30 17. The use of a composition comprising: 

(a) a pharmaceutically effective amount of one or more norepinephrine reuptake 
inhibitors or a pharmaceutically effective salt thereof; and 
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(b) a pharmaceutically effective amount of one or more aniimuscaniic agents or a 
pharmaceutically effeciive salt thereof to prepare a medicament for treating or 
preventing incontinence or diseases or disorders of the central nervous system. 

5 

18. The use according to claim 17 wherein component (a) comprises reboxetine in 
its racemic or enantiomeric form and component (b) comprises tolterodine, its active 
metabolites or mixtures thereof. 

10 19. A composition comprising: 

i 

i 

(a) a pharmaceutically effective amount of one or more norepinephrine reuptake 

*» 

1 inhibitors or a pharmaceutical^ effective salt thereof; and 

15 (b) a pharmaceutical^ effective amount of one or more an ti muscarinic agents on a 

pharmaceutically effective salt thereof for use as a medicament. 

* 

20. A composition comprising: 

20 (a) a pharmaceutically effective amount of one or more norepinephrine reuptake 
inhibitors selected from the group consisting of tandamine, pirandamine, ciclazindol, 
fluparoxan, Jortalamine, talsupram. talopram, prindamine, nomifensine, viloxazine, 
tomoxctine, duloxetine, venlafaxine, milnacipran and reboxetine and mixtures thereof 
or a pharmaceutically effeciive salt thereof; and 



25 



30 



(b) a pharmaceutical^ effective amount of one or more antimuscarinic agents selected 
from the group consisting of tolterodine, propiverine, oxybutynin, trospium, 
darifenacin, iemiverine and ipratropium and mixtures thereof or a pharmaceutically 
effective salt thereof; 

21 . The composition according to claim 20 wherein component (a) is reboxetine in 
either its racemic or +(S f S) enantiomeric form and component (b) is darifenacin. 
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22. The composition according to claim 20 wherein component (a) is rcboxetine in 
either its racemic or +(S,S) enantiomeric form and component (b) is trospium. 

23. The composition according to claim 20 wherein component (a) is rebox^line in 
5 either its racemic or +(S,S) enantiomeric form and component (b) is ipratropium. 

* 

24. The composition according to claim 20 wherein component (a) is duloxetine. 

25. The composition according to claim 23 wherein component (b) is selected from i 
10 the group consisting of toherodine, darifenacin, trospium, ipratropium and mixtures 

thereof. 

< 26. The composition according to claim 25 containing between about 1 mg to about 
200 mg duloxetine and between about 0.05 mg to about 5 mg of component (b) per 
15 kilogram of patient body weight. 

27. The composition according to claim 20 wherein component (a) and component 
(b) are maintained in the same delivery vehicle. 

20 28. The composition according to claim 20 wherein component (a) and component 
(b) are maintained in different delivery vehicles. 

29. A method for treating incontinence or a disease or disorder of the central 
nervous system in a mammal comprising administering to said mammal a 
25 pharmaceulically effective amount of a composition comprising: 

(a) a pharmaceulically effective amount of one or more norepinephrine reuptake ( 
inhibitors tandamine, pirandamine. ciclazindol, fluparoxan, Jortalamine, talsupram, 
talopram, prindamine, nomifensine, viloxazine, lomoxctine, duloxetine, venlafaxine, 
30 milnacipran and reboxetine and mixtures thereof or a pharmaceutically effective salt 
thereof; and 
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(b) a pharmaceutical^ effective amount of one or more antimuscarinic agents selected 
from the group consisting of lolterodine, propiverine, oxybutynin t trospium, 
darifenacin, temiverine and ipratropium and mixtures thereof or a pharmaceutical^ 
effective salt thereof. 

5 

30. The method according to claim 29 wherein said disease or disorder is selected 
from the group consisting of obesity, depression, schizophrenia, a stress related 
disease (e.g. general anxiety disorder), panic disorder, a phobia, obsessive compulsive 
disorder, post-traumatic-stress syndrome, immune system depression/incontinence, a 

10 stress induced problem with the urinary, gastrointestinal or cardiovascular system, 
neurodegenerative disorders, autism, chemotherapy-induced vomiting, hypertension, 
migraine headaches, cluster headaches, sexual dysfunction in a mammal, addictive 
disorder and withdrawal syndrome, an adjustment disorder, an age-associated* learning 
and mental disorder, anorexia nervosa, apathy, an attention-deficit disorder due to 

15 general medical conditions, attention-deficit hyperactivity disorder, bipolar disorder, 
bulimia nervosa, chronic fatigue syndrome, conduct disorder, cyclothymic disorder, 
dysthymic disorder, fibromyalgia and other somatoform disorders, generalized /anxiety 
disorder, an inhalation disorder, an intoxication disorder, a movement disorder, 
oppositional defiant disorder, a pain disorder, peripheral neuropathy, post-traumatic 

20 stress disorder, premenstrual dysphoric disorder, a psychotic disorder, seasonal 
affective disorder, a sleep disorder, a specific developmental disorder, and selective 
serotonin reuptake inhibition (SSRI) M poop out" syndrome. 

* 

31. The method of claim 30 wherein component (a) and component (b) of said 
25 composition are simultaneously administered. 

32. The method of claim 30 wherein component (a) and component (b) of said 
composition are concomitantly administered. 

30 33. The method according to claim 30 wherein said disease or disorder comprises 
incontinence. 
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34. The method according lo claim 33 wherein said incontinence is stress 
incontinence, genuine stress incontinence or mixed incontinence. 
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The tolerability of reboxetine was evaluated in 2613 adult (aged 18^65 years) or elderly (aged > 65 yeats) patients 
with depressive illness treated with reboxetine, comparator agents or placebo, who entered both short- and long- 
term, controlled and uncontrolled clinical trials. The reboxetine adverse-event profile in acute depression was 
established by comparison with placebo in 746 patients. Overall, 69% of 373 patients treated with reboxetine 
experienced adverse events compared with 57% of 373 patients in the placebo group. The majority of adverse 
events were moderate in severity, and discontinuation because of adverse events was low and comparable in 
both the reboxetine (8%) and the placebo (7.5%) group. When compared with imipramine, reboxetine was 
better tolerated. Most side-effects were less common in the reboxetine than the imipramine cohort, and fewer 
patients receiving reboxetine (10% in adult patients; 11% in elderly patients) discontinued treatment because of 
adverse events than those receiving imipramine (14% in adult patients; 16% in elderly patients). Cpmpared with 
fluoxetine, the total' frequency of adverse events was similar in reboxetine-treated patients (67%) and fluoxetine- 
treated patients (65%). In the fluoxetine group, 7% discontinued because of adverse events compared to 12% in 
the reboxetine group and 12% in the corresponding placebo group. In a 12-montb placebo-controlled study, 
discontinuation because of adverse events in both groups was low (reboxetine 4%; placebo 1%), and the total 
frequency of adverse events was only marginally higher with reboxetine (28%) than with placebo (23%). 
Overall, no consistent changes were found in laboratory tests or electrocardiogram recordings and there was 
no indication of withdrawal symptoms upon abrupt reboxetine discontinuation. Reboxetine, a novel selective 
noradrenaline reuptake inhibitor, is well tolerated by adults and the elderly during short- and long-term 
treatment for depression. 

Key words: desiprarnine; elderly; fluoxetine; imipramine; long-term treatment; reboxetine; tolerability 



Introduction 

The tolerability profile of reboxetine was. evaluated in 2613 
patients with depressive disorders who were treated with 
reboxetine, desiprarnine, imipramine, fluoxetine, or placebo in 
clinical trials. 

In this overall analysis, the results obtained in short-term 
studies and in the short-term run-in phase of the long-term 
studies are discussed separately from those obtained in the 
maintenance phase of the long-term studies. Results in adult 
patients (aged 18-65 years) arc also discussed separately from 
those obtained in elderly patients (aged > 65 years). 



Short-term treatment: adult patients 

The adult (18-65 years) population in the short-term studies 
included 1247 patients (/i«832 females; #1*424 males) who 
were treated with reboxetine and 913 patients who were treated 
with placebo (n«373), imipramine (/i-=241). fiupxeiine 
(/i — 216), or desiprarnine (n*» 83). 



In the controlled studies, the maximum administered dose of 
reboxetine was 8 mg/day in 74% of patients, lower than 8 mg/ 
day in 1% of patients, and higher than 8 mg/day (i.e. 10 mg/ 
day or higher in case of overdose) in 25% of patients. 

Placebo controlled studies: adverse events 

Data for 373 patients treated with reboxetine and for the 373 

patients treated with placebo are included in the safety 

evaluation from the place bo-controllcd studies. Overall, 69% 

of the reboxetine-treated patients (95% CI 64-74) and 57% of 

the placebo-treated patients (95% CI 52-*3) reported adverse 

events. 

Among the most frequently reported adverse events (i.e. 
events reported by £2% of patients who were treated with 
reboxetine), the following events had a sU Us tically significant 
higher risk of development with reboxetine than with placebo 
(Kaplan-Meier analysis): vertigo (2% vs. 0%); tachycardia 
(5% vs. 2%); impotence (5% vs. 0% of male patients); unnary 
hesitancy/retention (5% vs. 2% of which retention constituted 
2% and 1%, respectively); insomnia (14% vs. 5%); increased 
sweating (14% vs. 7%); constipation (17% vs. 8%); dry mouth 
(27% vs. 16%) (Fig. 1). Acute urinary retention resulting in 
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Figure I Frequency of adverse events with a statistically significantly 
higher risk of development on re bo xc line than on placebo (Kapl 
Meier analysis) 



an— 



catheterization was rare (<1%). Interestingly, selective 
serotonin reuptake inhibitor-type side-effects such as nausea 
(8% vs. 7%) and anxiety/agitation (6% vs. 7%) were no more 
common in those patients treated with reboxetine than in those 
receiving placebo. 

The majority of adverse events in the rcboxetine group were 
moderate in severity. No relevant gender- or age-related 
differences were apparent. 

Except for a few events (impotence and decreased libido for 
which 44% and 38% of the total events, respectively, emerged 
at high doses), there was little indication of an increased 
frequency or severity of adverse events in patients who 
received doses of reboxetine higher than 8 mg/day. 
Discontinuation because of adverse events was low and 
comparable in both the reboxetine and placebo groups; 8% 
and 7.5%, respectively. 



Active treatment-controlled studies: adverse events 
lmipramine-controlled studies 

Two hundred and forty-two patients (n* 154 females; 
males) received reboxetine and 241 patients (««= 160 females; 
n-81 males) received imipramine. Reboxetine or imipramine 
(150-200 mg/day) were administered twice daily. Seventy- 
three per cent of reboxetine-treated (95% CI 67-79) and 76% 
of imipramine-treated patients (95% CI 71-82) reported 
adverse events. The overall frequency of adverse events was 
slightly lower in the reboxetine group than in the imipramine 
group for both male and female patients. 

The frequency of adverse events with a cumulative risk of 
occurrence was significantly different in the two groups. The 
following adverse events had a significantly higher risk of 
development on imipramine that reboxetine: somnolence (7% 
vs. 2%); tremor (15% vs. 4%); hypotension and related 
symptoms (20% vs. 10%); dry mouth (42% vs. 26%). 
Significant differences were always in favour of reboxetine 
(Fig. 2). 

No adverse events were significantly more likely with 
reboxetine than with imipramine. No relevant gender- or 
age-related differences were apparent. 
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Figure Z Frequency of adverse events with a statistically significantly , 
higher risk of development on imipramine than on reboxetine 
(Kaplan-Meier analysis) 

Ten per cent and 14% of reboxetine- and imipramine- 
treated patients, respectively, withdrew because of adverse 
events. * 

Fluoxetine-controlled studies 

Two hundred and five patients («- 142 females; #i-63 nutta) 
received reboxetine and 216 patients («- 147 females; «-69 
males) received fluoxetine in the fluoxetine-controUed stud>c *j 
Sixty-seven per cent of reboxetinc-treated (95% CI 60-73) and 
65% of fluoxetine-trcated patients (95% CI 59-72) reported 
adverse events. 

Among the most frequently reported adverse events (ix. 
events reported by >2% of patients who were treated with 
reboxetine), a statistically significantly higher risk of develop- 
ment on reboxetine than on fluoxetine (Kaplan-Meier analysis) 
was found for: flushing (3% vi. 0.5%), urinary hesitancy/ 
retention (6% vs. 0.5%, of which retention constituted 1.5% 
and 0%, respectively), parakinesia (6% vs. 1%). hypotension 
and related symptoms (14% vs. 6%). constipation (18% vs. 
5%). and dry mouth (28% vs. 7%) [Fig. 3(a)]. A significantly 
higher risk of development of adverse events on fluoxetine was 
found for somnolence (5% vs. I %). diarrhoea (8% vs. 2%), and 
nausea and related symptoms (26% vs. 16%) [Fig. 3(b)]. 

Twelve per cent of reboxetine-treated patients discontinued 
because of adverse events compared with 7% of fluoxetine- 

treated patients. . 

In the placebo-controlled fluoxetine comparator study, 12 /• 
of patients in both the reboxetine and the placebo groups 
discontinued because of adverse events. 

Desiprnmine-controlled study 

The adverse-event profile of reboxetine relative to that of 
desipramine was determined in one study. Autonomic adverse 
events occurred more frequently in the desipramine group than 
in cither the reboxetine or the placebo group, in particular, dry 
mouth (45% of desipramine-treated patients vs. 26% of the 
reboxetine-treated patients and 21% of the placebo-treated 
patients), increased sweating (28% of the desipramine-treated 
patients vs. 18% and 22% of the reboxetine- and placebo- 
treated patients, respectively), and blurTcd vision (17% of the 
desipramine-treated patients vs. 4% of the reboxetine- and 
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Figure 3 (a) Frequency of adverse events with a statistically significantly higher risk of development on reboxelinc than on fluoxetine, (b) 
Frequency of adverse events with a statistically significantly higher risk of development on fluoxetine than on reboxciine 



placebo- treated patients, respectively). Urinary hesitancy/ 
retention occurred in 12% of the reboxeline-trcated patients 
versus 4% and 1% of the desipramine- and placebo- treated 
patients, respectively. The frequency of hypotension and 
tachycardia in the rcboxctinc group (6% and 12%, respec- 
tively) was within the range reported for the placebo group 
(8% for each event). Both hypotension and tachycardia were 
reported somewhat more frequently in the desipramine group 
(13% and 19%, respectively) than in the placebo group. 



Vital signs, laboratory tests, and electrocardiograms 
The patient population includes 2160 patients (/i — 1384 
females; /i» 776 males) who received reboxelinc, placebo, 
imipramine, fluoxetine, or desipramine. 

No important trends were apparent in mean or median 
blood pressure values or in the changes in blood pressure in the 
adult population in any treatment group. During treatment, 
clinically relevant blood pressure changes occurred evenly in 
all treatment groups, however, a greater percentage of patients 
in the imipramine group than in the other groups had at least 
one clinically relevant decrease in standing blood pressure. 

Haematology and blood chemistry tests provided no 
evidence of any clinically relevant toxic effect of short-term 
treatment with reboxelinc in adult patients. 

In the 1008 adult rcboxetine-trcated patients who had an 
electrocardiogram (ECG) recording at baseline and at least 
one follow-up evaluation, no modifications were observed in 
the frequency of patients who had at least one treatment- 
emergent abnormality. In the reboxelinc group, 14% of 
patients had ECG abnormalities at baseline and 14% and 
15% had abnormalities after 4 and 8 weeks of treatment, 
respectively. In the placebo group, 9% of 309 patients had 
abnormalities at baseline and 10% and 14% had abnormalities 
after 4 and 8 weeks of treatment, respectively. No relevant 
changes were observed in the 191 fluoxetinc-treated patients, 
but slightly increased frequencies were apparent in the 189 
imipramine-treated patients (from 12% at baseline to 19% and 
16% after 4 and 8 weeks of treatment, respectively). 



Short-term treatment: elderly patients 

One study compared the efficacy and safety of reboxctine and 
irnipramine for short-term treatment of patients with major 
depressive disorder or dysthymia. 



Adverse events 

One hundred and seventy-six patients received reboxctine and 
171 patients received imipramine. Sixty-ci^ht per cent of 
reboxciine-ireatcd (95% CI 61-75) and 71% of iraipramine- 
treatcd patients (95% CI 64-78) reported advene events. No 
gender-related differences were observed in* the overall 
frequency of adverse events in either treatment group. 

The frequency of the majority of adverse events was very 
similar in the two treatment groups. Urinary hesitancy/ 
retention was reported by 4% of patients in the reboxctine 
group and by 6% of patients in the imipramine group; 
headache/migraine was reported by 6% and 5% of patients in 
the reboxctine and imipramine groups, respectively. Increased 
sweating was reported by 9% of patients in each group; nausea 
was reported by 11% of patients in the reboxctine group and 
10% of patients in the imipramine group. Constipation was 
reported in 18% of patients in each group, and dry mouth was 
reported by 22% of patients in the reboxctine group and 23% 
of patients in the imipramine group. The cumulative risk was ■ 
significantly higher on imipramine for hypotension and related 
symptoms (frequency of 16% vs. 7%). 

The frequency of cardiovascular adverse events was greater 
in the imipramine group than in the reboxctine group. In 
patients who were treated with reboxctine, the presence of 
cardiovascular disorders at baseline did not seem to facilitate 
the emergence of cardiovascular adverse events and, in 
particular, the emergence of hypotension and related symp- 
toms. However, patients in the imipramine group experienced 
ireatmcnt-emergent cardiovascular adverse events and, in 
particular, the emergence of hypotension and related symptoms 
more frequently when they were affected by cardiovascular 
disorders at baseline (26% and 21% for cardiovascular events 
and for hypotension and related symptoms, respectively) than 
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when ihcy were not affected by cardiovascular disorders at 
baseline (17% and 12%, respectively). 

Adverse events determined treatment discontinuation in 
1 1% and 16% of reboxetine- and imipramine-treated patients, 
respectively. 

Vital signs, laboratory tests and electrocardiograms 
No important trends were apparent in mean or median blood 
pressure, heart rate or in changes in blood pressure or heart 
rate in elderly patients in either treatment group. The absolute 
frequency of clinically relevant changes in blood pressure was 
mainly apparent for diastolic blood pressure in both the 
reboxctinc and imipramine groups. The maximum difference 
between reboxetine and imipramine was observed in the 
absolute frequency of clinically relevant decreases in standing 
diastolic blood pressure, which was greater in the imipramine 
group (22%) than in the reboxetine group (13%). In the 
majority of these patients, the relevant decrease occurred 
occasionally (15% of evaluated patients in the imipramine 
group and 5% in the reboxetine group). Increases in heart rate 
to values of 100 bcats/min or higher occurred at least once in a 
greater proportion of patients in the reboxetine group than in 
the imipramine group, with the maximum difference observed 
in standing heart rate (12% vs. 6%, respectively). 

Haematology and blood chemistry tests provided no 
evidence of any clinically relevant toxic effects of short-term 
treatment with reboxetine in elderly patients. 

Tachycardia and occasional atrial and ventricular ectopic 
beats accounted for the rhythm disorders that emerged during 
reboxetine treatment. Similar disorders were also seen with 
imipramine treatment. These abnormalities emerged in 13% of 
the Yeboxetine group and 6% of the imipramine group, the 
difference being accounted for by sinus tachycardia 'and 
occasional atrial ectopic beats. Treatment-emergent abnorm- 
alities related to conduction disorders were observed in 6% of 
the reboxetine-treated group (almost exclusively left anterior 
hemiblock) and in 4% of imipramine-treaied patients (most 
commonly right bundle branch block). 

Long-term treatment: adult patients 

Two hundred and eighty-three patients received reboxetine for 
up to 12 months in one placebo-controlled and in one 
uncontrolled study. Seventy-five per cent of patients in these 
studies were female. 

In both studies a dose of 8 mg/day was given in almost all 
cases. 

Of the 143 and 140 patients who were treated with 
reboxetine or placebo in the controlled study, 71% and 65%, 
respectively, received the treatment for at least 6 months; 56% 
and 47%, respectively, were treated for approximately 12 
months. 

Adverse events 

One hundred and forty-three patients treated with reboxetine 
and 140 patients treated with placebo were included in the 
adverse-event analysis. The total frequency of adverse events 
was only marginally higher with reboxetine (28%) than with 
placebo (23%). The adverse events reported more frequently 
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for reboxetine- treated patients than for placebo-treated 
patients during the long-term, double-blind phase of the 
study were as follows: rash (2% vs. 0%), hypertension (3% vs. 
1%), urinary hesitancy/retention (4% vs. 1%), and constipa- 
tion (8% vs. 4%). The cumulative risk of developing the first 
adverse event, as well as individual events, analysed according 
to the Kaplan-Meier method, was similar in both rcboxetine- 
and placebo-treated patients. 

Between-gcnder differences in the frequency of urinary 
hesitancy/retention, was primarily reported by male patients 
(14% and 2% of the males in the reboxetine and placebo 
groups, respectively). Urinary hesitancy /retention in male 
patients was the only relevant event that was reported more 
frequently in the long-term placebo-controlled study than in 
the short-term placebo-controlled studies (10%). • 

Four per cent of patients in the reboxetine group 
discontinued because of adverse events compared with 1% in 
the 'placebo group. 

Vital signs, laboratory tests and electrocardiogram* 

No trend towards modification in systolic or diastolic ;blood 
pressure was apparent during long-term treatment. Clinically 
relevant changes in systolic and diastolic blood pressure 
occurred at a similar frequency in the reboxetine and placebo 
groups. Orthostatic hypotension waj reported at least once 
during long-term treatment with a similar frequency in the 
reboxetine and placebo groups (4% each). 

There was a trend towards a small increase in heart rale in 
the reboxetine gTOup (not exceeding 5 bcats/min) and towards 
decreased values in the placebo group (not exceeding 5 beats/ 
min). Relevant increases in heart rate to values of 100 beats/ 
min or higher occurred at least once during the long-term 
phase in a slightly greater proportion of patients in the 
reboxetine group than in the placebo group, with the maximal 
difference between groups observed in standing heart rate 
(23% vs. 17% of the evaluated patients in the reboxetine and 
placebo groups, respectively). 

Haematology and blood chemistry tests provided no 
evidence of any clinically relevant toxic effects of long-term 
treatment with reboxetine. 

At the last assessment of the long-term treatment period, 
10% of reboxetine-treated patients and 4% of placebo-treated 
patients with normal tracings at baseline had at least one 
abnormality. Among patients who had at least one abnorm- 
ality at baseline, 67% in the reboxetine group and 59% in the 
placebo group had reportedly normal findings^ at the last 
assessment. During long-term treatment, no trend towards an 
increased frequency in any of the abnormalities were reported 
in cither treatment group. 

At the last assessment of the long-term treatment period, the 
proportion of treatment-emergent ECG abnormalities was low 
and generally similar in both groups. However, rhythm 
disorders occurred more frequently in the reboxetine group 
(6%) than in the placebo group (1%). Among these 
abnormalities, the most common was sinus tachycardia, 
which was present in 5% of patients in the reboxetine group 
and in none of the patients in the placebo group. However, the 
proportion of treatment-emergent abnormalities in rhythm 
disorders, "sinus tachycardia, and all other disorders in the 
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i reboxciinc group was far lower than the proportion of 
normalized findings. 

Long-term treatment: elderly patients 

Preliminary analysis of data from 40 elderly patients who 
received long-term reboxetine treatment in an uncontrolled 
study has been carried out. 

The adverse events newly emerged on long-term reboxetine 
treatment were, in the majority of the cases, similar to those 
apparent on short-term treatment, but far less in frequency. 
Both overall frequency of adverse events (35%) and discon- 
tinuation because of adverse events (10%) were similar to that 
observed in the overall reboxetine-treated population (42% 
and 8%, respectively). 

Serious adverse events: adult patients 

Eleven serious adverse events were reported for 11 (0.9%) 
reboxetine-treated patients; six serious adverse events were 
reported for six (2.5%) of the imipramine-treaied patients; two 
serious adverse events were reported for two (0.9%) of the 
fluoxeline-treated patients; and four serious adverse events 
were reported for four (0.8%) of the placebo-treated patients. 
The most frequent serious adverse events were related to 
psychiatric disorders (six reboxetine-treated patients), central 
nervous system (CNS) disorders (two reboxetine-treated 
patients), cardiovascular system disorders (one reboxetine- 
treated patient), and other body systems disorders (two 
reboxetine-treated patients). 

The frequency of suicide or attempted suicide was 0.3% in 
the reboxetine group, which was lower than in the groups 
treated with placebo (0.6%), fluoxetine (0.5%) and imipramine 
(1.0%). 

The seizure rate with reboxetine was 0.13%, which was 
lower than that with imipramine (0.24%). 

All but one of the 1 1 serious adverse events were reported 
during short-term treatment. The only event reported during 
long-term treatment was attempted suicide by overdose of 
multiple drugs in a reboxetine-treated patient. 

Serious adverse events: elderly patients 

Seven serious adverse events were reported for seven (2.7%) 
reboxetine-treated patients, and 14 serious adverse events were 
reported for 13 (7.6%) imipramine-treated patients. No serious 
adverse events were reported in the placebo-treated patients. 

The most frequent serious adverse events were related to 
cardiovascular system disorders, psychiatric disorders, CNS 
disorders, and other body systems disorders. Death occurred 
in 1.2% of reboxetine-treated elderly patients versus 1.8% 
(excluding one suicide) of imipramine-treated elderly patients. 

In conclusion, serious adverse events were reported with 
limited frequency in reboxetine-treated patients. Overall, the 
reboxetine-associated frequency was similar to the placebo- 
associated frequency in adult patients, and lower than the 



imipramine-associatcd frequency in both the adult and the 
elderly population. 

i 

Dropouts caused by adverse events 

Two patients (0.2%) died (suicide), while another 96 of the 
1247 adull patients (8%) discontinued because of adverse 
events. Events most frequently associated with discontinuation 
largely overlap those found in the placebo-controlled series, 
only tachycardia (0.8%) and urinary hesitancy/retention (1%) 

■ 

were reported with a higher frequency. 

In elderly patients the analysis focused on the direct 
reboxetine versus imipramine comparison (n » 256) where 
discontinuation because of adverse events was more frequent 
with imipramine (16%) than with reboxetine (11%). 

Signs and symptoms at withdrawal 

The proportion of patients who reported signs or symptoms of 
withdrawal at discontinuation was lower among the reboxetine- 
treated patients (4% of 143 patients) than among the placcbo- 
trcatcd (6% of 66 patients), imipramine-treated (10% of 71 
patients), or fluoxeline-treated (11% of 55 patients) patients. 
These results indicate that reboxetine is unlikely to induce 
withdrawal signs or symptoms on abrupt discontinuation. 

Conclusions ' ' 

The tolcrability of reboxetine has been evaluated in both the 
short- and long-term treatment of depression; in adult and 
elderly patients. Reboxetfne has proved to be well tolerated in 
comparison with placebo with a similar number of discon- 
tinuations because of adverse events in ,the two treatment 
groups. Few adverse events had a significantly higher risk of 
development with reboxetine compared with placebo and the 
majority of adverse events were moderate in severity. 
Reboxetine was belter tolerated than imipramine with an overall 
frequency of adverse events that was slightly lower. Compared 
with fluoxetine, reboxetine was equally well tolerated. 

During long-term treatment of depression, the frequency of 
adverse events with reboxetine was similar to that reported in 
the short-term studies, and less than 5% of patients 
discontinued treatment because of adverse events in both the 
reboxetine and placebo treatment groups. 

In summary, reboxetine, a new selective noradrenaline 
reuptake inhibitor, was well tolerated by adults and the elderly 
during short- and long-term treatment for depression. 
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